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BASIC- ABSTRACT: 

NOVELTY - High corrosion resistance surface-treated steel sheet is manufactured by 
applying surface treatment composition on surface of zinc-based plated steel plate 
or aluminum type plated steel plate,, and drying to form surface-treated film with 
thickness of 0.01-1 mu m. 

The surface treatment composition contains aqueous epoxy resin dispersion liquid 
(a), silane coupling agent (b) and phosphoric acid and/or hexafluoro metal acid 
(c). 

DETAILED DESCRIPTION - A high corrosion resistance surface-treated steel sheet is 
manufactured by applying a surface treatment composition on surface of a zinc-based 
plated steel plate or aluminum type plated steel plate, and drying to form a 
surface-treated film with thickness of 0.01-1 mu m. 

The surface treatment composition contains an aqueous epoxy resin dispersion liquid 
(a), a silane coupling agent (b) and phosphoric acid and/or hexafluoro metal acid 
(c). 



http://jupiterl:9000/bi^ Message=&... 9/28/07 



Record Display Form 



Page 2 of 2 



Dispersion liquid (a) is formed by dispersing a resin (X) in water. Resin (X) is 
obtained by reacting polyalkylene glycol modified epoxy resin (A) , epoxy group- 
containing resin (B) other than resin (A) , and hydrazine derivative (C) having an 
active hydrogen. Resin (A) is obtained by reacting polyalkylene glycol with number 
average molecular weight of 400-20000 , bisphenol-type epoxy resin, active hydrogen- 
containing compound and polyisocyanate compound. The content of silane coupling 
agent (b) is 1-300 mass parts with respect to solid content of 100 mass parts of 
the aqueous epoxy resin dispersion liquid. The content of metal acid (c) is 0.1-80 
mass parts with respect to solid content of 100 mass parts of the aqueous epoxy 
resin dispersion liquid. The steel sheet has an upper film with thickness of 0.5-2 
mu m, on upper layer. The upper film is formed using a reaction product of film 
formation organic resin (E) and active hydrogen-containing compound (F) consisting 
of hydrogen derivative (G) having active hydrogen. 

An INDEPENDENT CLAIM is included for manufacture of high corrosion resistance 
surface-treated steel sheet, which involves drying the upper film at 30-150 deg. C 
of plate temperature. 

USE - For automotive applications, such as motor vehicles, household appliances and 
building material. 

ADVANTAGE - The surface-treated steel sheet has high corrosion resistance. The 
steel sheet does not contain chromium, and hence the sheet is eco-f riendly . 
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PROBLEM TO BE SOLVED: To provide a surface treated steel sheet which exhibits 
excellent corrosion resistance without incorporating chromium into a surface film. 

SOLUTION: A film of a surface treatment composition is formed on the surface of a 
galvanized steel sheet or the like. The film comprises :(a) an aqueous epoxy resin 
dispersion solution of resins obtained by reacting a polyalkylene glycol-modif ied 
epoxy resin obtained by reacting polyalkylene glycol of a specified molecular 
weight, a bisphenol type epoxy resin, an active hydrogen-containing compound and a 
polyisocyanate compound, an epoxy group-containing resin, and a active hydrogen- 
containing hydrazine derivative; (b) a silane coupling agent, and; (c) phosphoric 
acid and/or a hexafluoro metal acid. Then, an upper layer film wherein the main 
component consists of a reaction product between a film forming organic resin and. 
an active hydrogen-containing compound in which part or the whole consists of a 
hydrazine derivative containing active hydrogen is formed on the upper layer 
thereof. 
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http://jupiterl:9000^in/gate.exe?f=doc&state=kll31n.5A&ESNAME Message=&... 9/28/07 



Record Display Form Page 2 of 2 

COPYRIGHT: (C)2004,JPO 

Previous Doc Next Doc Go to Doc# 



http://jupiterl:9000/bi^ Message=&... 9/28/07 



JP,2004-162097,A [CLAIMS] .v 



Page 1 of 5 



* NOTICES * 1 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3.1n the drawings, any words are npt translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] | 
The coat thickness which applied the surface treatment constituent containing following component (a) - 
(c) to the front face of a zinc system plating steel plate or an aluminum system plating steel plate, and 
was formed in it by drying forms the surface treatment coat which is 0.01-1.0 micrometers, 

(a) Aquosity epoxy resin dispersion liquid which make water come to distribute the polyalkylene glycol 
modified epoxy resin (A) which the polyalkylene glycol, the bisphenol mold epoxy resin, active 
hydrogen content compound, and the poly isocyanate compound of number average molecular weight 
400-20000 were made to react, and was obtained, epoxy group content resin (B) other than this 
polyalkylene glycol modified epoxy resin (A), and the resin which the hydrazine derivative (C) which 
has active hydrogen was made to react, and was obtained 

(b) Silane coupling agent : it is the 1 - 300 mass section to the solid content 100 mass section of said 
aquosity epoxy resin dispersion liquid. 

(c) A phosphoric acid and/or a hexafluoro metal acid : it is 0.1 - 80 mass section to the solid content 100 
mass section of said aquosity epoxy resin dispersion liquid. 

The high corrosion resistance surface treated steel sheet characterized by for the principal component of 
a resin constituent having become the upper layer from the resultant with the active hydrogen content 
compound (F) which consists of a hydrazine derivative (G) with which coat formation organic resin (E), 
a part, or all compounds have active hydrogen, and forming the upper coat whose coat thickness is 0.5- 
2.0 micrometers. 
[Claim 2] 

The coat thickness which applied the surface treatment constituent containing component (a) - (c) to the 
front face of a zinc system plating steel plate or an aluminum system plating steel plate, and was formed 
in it by drying forms the surface treatment coat which is 0.01-1.0 micrometers, 

(a) The polyalkylene glycol of number average molecular weight 400-20000, The polyalkylene glycol 
modified epoxy resin which the bisphenol mold epoxy resin, the active hydrogen content compound, 
and the poly isocyanate compound were made to react, and was obtained (A), Epoxy group content resin 
other than this polyalkylene glycol modified epoxy resin (A) (B), Aquosity epoxy resin dispersion liquid 
which make water come to distribute the resin which active hydrogen content compounds (D) other than/ 
the hydrazine derivative (C) which has active hydrogen, and this hydrazine derivative (C) were made to/ 
react, and was obtained / 

(b) Silane coupling agent : it is the 1 - 300 mass section to the solid content 100 mass section of said / 
aquosity epoxy resin dispersion liquid. 1 

(c) A phosphoric acid and/or a hexafluoro metal acid : it is 0.1 - 80 mass section to the solid content 1Q0 
mass section of said aquosity epoxy resin dispersion liquid. \ 
The high corrosion resistance surface treated steel sheet characterized by for the principal component of' 
a resin constituent having become the upper layer from the resultant with the active hydrogen content 
compound (F) which consists of a hydrazine derivative (G) with which coat formation organic resin (E), 
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A 

a part, or all compounds have active hydrogen, and forming the upper coat whose coat thickness is 0.5- ' 
2.0 micrometers. 
[Claim 3] 

The high corrosion resistance surface treated steel sheet according to claim 1 or 2 characterized by for 
the epoxy group content resin (B) for obtaining the aquosity epoxy resin dispersion liquid of a 
component (a) being the bisphenol A mold epoxy resin of weight per epoxy equivalent 150-5000, and 
the number average molecular weight being 1500-10000. 
[Claim 4] 

The high corrosion resistance surface treated steel sheet according to claim 1, 2, or 3 characterized by 
the aquosity epoxy resin dispersion liquid of a component (a) containing the curing agent which has 
further a hydroxy 1 group and the radical which constructs a bridge. 
[Claim5] 

The high corrosion resistance surface treated steel sheet according to claim 1, 2, 3, or 4 with which the 
surface treatment constituent for surface treatment coat formation is further characterized by carrying 
out 0.1-60 mass section content of the water-soluble phosphate at a rate of solid content to the solid 
content 100 mass section of the aquosity epoxy resin dispersion liquid of a component (a). 
[Claim 6] . 

The high corrosion resistance surface treated steel sheet according to claim 5 characterized by 
containing the water-soluble phosphate whose mole-ratio [ of a cation component and 20P5 
component ] [cation]/[P205] is 0.4-1.0 and, whose surface-preparation constituent for surface- 
preparation coat formation is one or more sorts as which a cation kind is chosen from Mn, Mg, 
aluminum, and nickel as water-soluble phosphate. 
[Claim 7] 

The high corrosion resistance surface treated steel sheet according to claim 1, 2, 3, 4, 5, or 6 with whijf 
the surface treatment constituent for surface treatment coat formation is further characterized by 
carrying out 0.1-50 mass section content of the non-chromium system rust-proofing additive at a rate/ of 
solid content to the solid content 100 mass section of the aquosity epoxy resin dispersion liquid of a 
component (a). 
[Claim 8] 

The high corrosion resistance surface treated steel sheet according to claim 1, 2, 3, 4, 5, 6, or 7 with 
which the upper coat is further characterized by carrying out 0.1-50 mass section content of the non- 
chromium system rust-proofing additive at a rate of solid content to the solid content 100 mass section\ 
of a resin constituent. 
[Claim 9] ' 

The high corrosion resistance surface treated steel sheet according to claim 7 or 8 characterized by the 
surface treatment constituent and/or the upper coat for surface treatment coat formation containing one 
or more rust-proofing additives chosen from the following (el) - (e5) inside as a non-chromium system 
rust-proofing additive, 
(el) Silicon oxide 

(e2) Calcium and/or a lime compound 
(e3) Poorly soluble phosphoric-acid compound 
(e4) Molybdic-acid compound 

(e5) The organic compound containing one or more sorts chosen from triazoles, thiols, thiadiazole, 
thiazoles, and thiurams of S atoms 
[Claim 10] 

The high corrosion resistance surface treated steel sheet according to claim 1, 2, 3, 4, 5, 6, 7, 8, or 9 
characterized by containing at least one sort of the silane coupling agent which has an amino group as a 
reactant functional group as a silane coupling agent of a component (b). 
[Claim 11] 

The high corrosion resistance surface treated steel sheet according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10/ 
with which the upper coat is further characterized by carrying out 1-30 mass section content of the solic 
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lubricant at a rate of solid content to the solid content 100 mass section of a resin constituent. 
[Claim 12] 

The amorphous compound layer which contains (x)P, Zn, or/and aluminum and O on the front face of a 
zinc system plating steel plate or an aluminum system plating steel plate, (y) The polyalkylene glycol of 
number average molecular weight 400-20000 which exists in the upper layer, The polyalkylene glycol 
modified epoxy resin which the bisphenol mold epoxy resin, the active hydrogen content compound, 
and the poly isocyanate compound were made to react, and was obtained (A), Epoxy group content resin 
other than this polyalkylene glycol modified epoxy resin (A) (B), It has the surface treatment coat which 
consists of organic resin matrix layers which make a matrix the water-dispersion resin which the 
hydrazine derivative (C) which has active hydrogen was made to react, and was obtained and whose 
coat thickness is 0.01-1.0 micrometers, 

The high corrosion resistance surface treated steel sheet characterized by for the principal component of 
a resin constituent becoming the upper layer from a resultant with the active hydrogen content 
compound (F) which consists of a hydrazine derivative (G) with which coat formation organic resin (E), 
a part, or all compounds have active hydrogen, and having the upper coat whose coat thickness is 0.5- 
2.0 micrometers. 
[Claim 13] 

The amorphous compound layer which contains (x)P, Zn, or/and aluminum and O on the front face of a 
zinc system plating steel plate or an aluminum system plating steel plate, (y) The polyalkylene glycol of 
number average molecular weight 400-20000 which exists in the upper layer, The polyalkylene glycol 
modified epoxy resin which the bisphenol mold epoxy resin, the active hydrogen content compound, 
and the poly isocyanate compound were made to react, and was obtained (A), Epoxy group content resin 
other than this polyalkylene glycol modified epoxy resin (A) (B), It has the surface treatment coat which 
consists of a hydrazine derivative (C) which has active hydrogen, and an organic resin matrix layer 
which makes a matrix the water-dispersion resin which active hydrogen content compounds (D) other 
than this hydrazine derivative (C) were made to react, and was obtained and whose coat thickness is 
0.01-1.0 micrometers, 

The high corrosion resistance surface treated steel sheet characterized by for the principal component of 
a resin constituent becoming the upper layer from a resultant with the active hydrogen content 
compound (F) which consists of a hydrazine derivative (G) with which coat formation organic resin (E), 
a part, or all compounds have active hydrogen, and having the upper coat whose coat thickness is 0.5- 
2.0 micrometers. 
[Claim 14] 

The high corrosion resistance surface treated steel sheet according to claim 12 or 13 with which a 
surface treatment coat is characterized by containing a silane compound further. 
[Claim 15] 

The high corrosion resistance surface treated steel sheet according to claim 12, 13, or 14 characterized 
by a surface treatment coat containing the deposit compound containing P, Zn, or/and aluminum and O. 
[Claim 16] 

The high corrosion resistance surface treated steel sheet according to claim 12, 13, 14, or 15 
characterized by a surface treatment coat containing the deposit compound containing P, Zn, or/and 
aluminum, Si and O. 
[Claim 17] 

The high corrosion resistance surface treated steel sheet according to claim 12, 13, 14, 15, or 16 
characterized by being the surface treated steel sheet which has a surface treatment coat on the front face 
of a zinc system plating steel plate, and has the upper coat on it, and mole-ratio [ of Zn and P in an 
amorphous compound layer ] [Zn]/[P] being 0.9-1.4. 
[Claim 18] 

The high corrosion resistance surface treated steel sheet according to claim 15, 16, or 17 characterized 
by being the surface treated steel sheet Which has a surface treatment coat on the front face of a zinc 
system plating steel plate, and has the upper coat on it, and mole-ratio [ of Zn and P in the deposit 
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compound which a surface treatment coat contains ] [Zn]/[P] being 0.9-1.4. 
[Claim 19] ■ * .. 

The high corrosion resistance surface treated steel sheet according to claim 15, 16, or 17 characterized 
by being the surface treated steel sheet which has a surface treatment coat on the front face of a zinc 
system plating steel plate, and has the upper coat on it, and mole-ratio [ of Zn and P in the deposit 
compound which a surface treatment coat contains ] [Zn]/[P] being less than 1.0. 
[Claim 20] 

The high corrosion resistance surface treated steel. sheet according to claim 12, 13, 14, 15, 16, 17, 18, or 
19 with which a surface treatment coat is further characterized by carrying out 0.1-50 mass section 
content of the non-chromium system rust-proofirig additive at a rate of solid content to the solid content 
100 mass section of organic resin. 
[Claim 21] 

The high corrosion resistance surface treated steel sheet according to claim 12, 13, 14, 15, 16, 17, 18, 1 
or 20 with which the upper coat is further characterized by carrying out 0.1-50 mass section content of 
the non-chromium system rust-proofing additive at a rate of solid content to the solid content 100 masi 
section of a resin constituent. 
[Claim 22] 

The high corrosion resistance surface treated steel sheet, according to claim 20 or 21 characterized by 
surface treatment coat and/or the upper coat containing one or more rust-proofing additives chosen fnbm 
the following (el) - (e5) inside as at non-chromium system rust-proofing additive, 
(el) Silicon oxide 

(e2) Calcium and/or a lime compound 
(e3) Poorly soluble phosphoric-acid compound 
(e4) Molybdic-acid compound 

(e5) The organic compound containing one or more sorts chosen from triazoles, thiols, thiadiazole 
thiazoles, and thiurams of S atoms . , 

[Claim 23] 

A high corrosion resistance surface treated steel sheet given in claims 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, or 22 to which the upper coat is further characterized by carrying out 1-30 mass section content of 
the solid lubricant at a rate of solid content to the solid content 100 mass section of a resin constituent. 
[Claim 24] 

The surface treatment constituent containing following component (a) - (c) is applied to the front fa :e of 
a zinc system plating steel plate or an aluminum system plating steel plate, and coat thickness forms in it 
the surface treatment coat which is 0.01-1.0 micrometers by drying at the temperature whose attainrient 
board temperature is 30-150 degrees C, 

(a) Aquosity epoxy resin dispersion liquid which make water come to distribute the polyalkylene glycol 
modified epoxy resin (A) which the polyalkylene glycol, the bisphenol mold epoxy resin, active 
hydrogen content compound, and the poly isocyanate compound of number average molecular weight 
400-20000 were made to react, and was obtained, epoxy group content resin (B) other than this j 
polyalkylene glycol modified epoxy resin (A), and the resin which the hydrazine derivative (C) which 
has active hydrogen was made to react, and was obtained I 

(b) Silane coupling agent : it is the 1 - 300 mass section to the solid content 100 mass section of said 
aquosity epoxy resin dispersion liquid. 

(c) A phosphoric acid and/or a hex&fluok) mfetal acid : it is 0.1-80 mass section to the solid contc nt 100 
mass section of said aquosity epoxy resin dispersion liquid. 

The manufacture approach of the high corrosion-resistance surface treated steel sheet characterized by to 
form the upper coat whose coat thickness is 0.5-2.0 micrometers by the principal component of a resin 
constituent applying to the upper layer the coating constituent which consists of a resultant with the 
active hydrogen content compound (F) which consists of a hydrazine derivative (G) with which cjoat 
formation organic resin (E), a part, or all compounds have active hydrogen, and drying at the 
temperature whose attainment board temperature : is 30-150 degrees C. 
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[Claim 25] 

The surface treatment constituent containing following component (a) - (c) is applied to the front face of 
a zinc system plating steel plate or an aluminum system plating steel plate, and coat thickness forms in it 
the surface treatment coat which is 0.01-tl.O micrometers by drying at the temperature whose attainment 
board temperature is 30-150 degrees C] 1 

(a) The polyalkylene glycol of number average molecular weight 400-20000, The polyalkylene glycol 
modified epoxy resin which the bisphenol mold epoxy resin, the active hydrogen content compound, 
and the poly isocyanate compound were made to react, and was obtained (A), Epoxy group content resin 
other than this polyalkylene glycol modified epoxy resin (A) (B), Aquosity epoxy resin dispersion liquid 
which make water come to distribute the resin.which active hydrogen content compounds (D) other than 
the hydrazine derivative (C) which has active hydrogen, and this hydrazine derivative (C) were made to 
react, and was obtained ] 

(b) Silane coupling agent : it is the 1 - 300 mass section to the solid Content 100 mass section of said 
aquosity epoxy resin dispersion liquid. 

(c) A phosphoric acid and/or a hexafluoro metal acid : it is 0.1 - 80 mass section to the solid content 100 
mass section of said aquosity epoxy resin dispersion liquid. 

The manufacture approach of the high corrosion resistance surface treated steel sheet characterized by 
coat thickness forming the 0.5 - 2.0-micrometer upper coat by the principal component of a resin 
constituent applying to the upper layer the coating constituent which consists of a resultant with the 
active hydrogen content compound (F) which consists of a hydrazine derivative (G) with which coat 
formation organic resin (E), a part, : or all compounds have active hydrogen, and drying at the 
temperature whose attainment board temperature is 30-150 degrees C. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is the optimal surface treated steel sheet for an automobile, household electric appliances, 
and a building-materials application, and relates to the environmental ecad surface treated steel sheet 
which does not contain chromium at all especially in the time of manufacture of a surface treated steel 
sheet, and a surface treatment coat, and its manufacture approach. 
[0002] 

[Description of the Prior Art] 

The steel plate with which chromate treatment with the processing liquid which used a chromic acid, 
dichromic acid, or its salts as the major component in order to raise corrosion resistance (white-rust- 
proof, rust-proof nature) was performed is broadly used for the front face of a zinc system plating steel 
plate or an aluminum system plating steel plate from the former at the steel plate for home electronics, 
the steel plate for building materials, and the steel plate for automobiles. This chromate treatment is the 
economical art which can be performed comparatively easily [ excel in corrosion resistance and ]. 
[0003] 

Although chromate treatment uses the hexavalent chromium which is the public nuisance regulation 
matter, neither an environment nor the body is substantially polluted by hexavalent chromium from this 
hexavalent chromium being processed with a closed system in down stream processing, and it being 
returned and collected thoroughly, and not being emitted to a nature, and chrorriium elution out of a 
chromate film being mostly made to zero according to the sealing operation by the organic coat. 
However, the motion which is going to reduce the activities of heavy metal including hexavalent 
chromium independently from the latest global environment problems is increasing. Moreover, when the 
shredder dust of an abolition product is abandoned, in order to make it not pollute an environment, or it 
does not include heavy metal as much as possible in a product, the motion which is going to reduce this 
has also started. 
[0004] 

Since it is such, in order to prevent generating of the white rust of a zinc system plating steel plate, many 
processing techniques by chromate treatment and so-called chromium free techniques are proposed. For 
example, there is a method of making a thin film generate by approaches, such as immersion, spreading, 
and electrolysis processing, using an inorganic compound, an organic compound, organic polymeric 
materials, or the solution that combined these. 
[0005] 

Specifically, the following approaches can be mentioned as a conventional technique. 

(1) The approaches of forming a coat by being immersed in the processing liquid which blended 
multiple- valued phenolic acid and silane coupling agents, such as a tannic acid, or applying processing 
liquid (for example, the patent reference 1, patent reference 2, etc.) 

(2) The approaches of forming a coat using the processing liquid which blended multiple-valued 
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phenolic acid or phosphoric-acid compounds, such as a tannic acid, with organic resin (for example, the 
patent reference 3 - patent reference 6, etc.) 

(3) The approaches of applying the coat which blended the silane coupling agent with organic resin (for 

example, the patent reference 7 - patent reference 13, etc.) 

[0006] 

[Patent reference 1] 

JP,7-216268,A 

[Patent reference 2] 

The patent No. 2968959 official report 

[Patent reference 3] 

JP,8-325760,A 

[Patent^reference 4] 

JP,2000-34578,A 

[Patent reference 5] 

JP,2000-199076,A 

[Patent reference 6] 

JP,2000-248380,A 

[Patent reference 7] 

JP,11-106945,A 

[Patent reference 8] 

JP,2000-319787,A 

[Patent reference 9] 

JP,2000-248384,A 

[Patent reference 10] 

JP,2000-178761,A 

[Patent reference 11] 

JP,2000-199076,A 

[Patent reference 12] 

JP,2000-281946,A 

[Patent reference 13] 

JP,2000-14443,A 

[0007] 

[Problem(s) to be Solved by the Invention] 

As the approach of the above (1), there is the approach of processing in multiple-valued phenolic acid, 
and a silane coupling agent and the water solution which blended the metal ion further, and the approach 
shown in the patent reference 1 etc. as one is mentioned. However, in this art, although good adhesion is 
acquired, there is a fault that sufficient corrosion resistance is not acquired. 

The method of processing as the approach of the above (2) with the processing liquid which blended 
multiple-valued phenolic acid, organic resin, and a metal ion with the patent reference 3, for example is 
indicated. Moreover, after being immersed in the processing liquid which added organic resin and a 
phosphoric-acid compound in the patent reference 4 or applying processing liquid, the approach of 
drying is indicated. However, although the protective film formed with these processing liquid 
contributes a certain extent to a corrosion resistance improvement, advanced corrosion resistance like 
[ at the time of performing chromate treatment ] cannot be acquired. 
[0008] 

Moreover, although what has organic resin, a silane coupling agent, and the coat that contains a 
thiocarbonyl compound, a phosphoric-acid compound, and a vanadium compound further in the patent 
reference 8 or the patent reference 9 is indicated as the approach of the above (3), for example, since 
organic resin is polyurethane and acrylic olefine resin, corrosion resistance is not enough. Moreover, 
although that to which what has a coat by the acid modified epoxy resin has the coat which blended the 
silane coupling agent and the phosphoric-acid compound with the resin which contains a hydroxy! 
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group, a carboxyl group, a glycidyl group, and a phosphoric-acid radical content monomer as a 
copolymerization component in the patent reference 10 in the patent reference 11 is indicated, 
respectively, corrosion resistance is not enough about these, either. Although what has the coat which 
blended etching agents, such as a polyvinyl phenol derivative, and a silane coupling agent, a phosphoric 
acid, with the patent reference 7 is indicated, corrosion resistance with this sufficient is not acquired. 
Although that to which what has the coat which blended the etching agent with organic resin in the 
patent reference 12 has the coat which Wended the silane; coupling agent with organic resin in the patent 
reference 13 is indicated, respectively, there is no concrete publication and corrosion resistance is also 
inadequate. 

Therefore, the object of this invention solves the technical problem of such a conventional technique, 
and is to offer the surface treated steel sheet with which the corrosion resistance which was moreover 
excellent excluding chromium in the coat is acquired. 
[0009] 

[Means for Solving the Problem] 

this invention persons performed the following examination about the principle of the corrosion control 
for controlling the corrosion of a plating steel plate, in order to solve the above-mentioned technical 
problem. 

The corrosion of the zinc system plating steel plate in which the surface treatment coat was formed 
progresses in process of the following. 

(1) Corrosion factors (oxygen, water, chloride ion, etc.) permeate into a surface treatment coat, and these 
are spread in a plating coat / surface treatment coat interface. 

(2) In a plating coat / surface treatment coat interface, zinc dissolves by the following oxidation 
reduction reactions. 

Cathode reaction: 2H2 0+02+4e- -> 40H - 
Anode reaction: 2Zn -> 2Zn2++4e - 
[0010] 

Therefore, it is indispensable to corrosion-resistant improvement in a zinc system plating steel plate to 
control progress of the reaction of both the above (1) and (2), and it is in eye others, 
**1 The advanced barrier layer used as the diffusion barrier of a corrosion factor (the operation which 
mainly controls the above-mentioned cathode reaction is carried out) 

**2 A reaction layer with the plating metal which inactivates a plating coat surface (the operation which 
mainly controls the above-mentioned anode reaction is carried out) 

It is most effective to consider as the coat configuration which ****, and to consider as a coat 
configuration which a self-remedial action commits when a deficit arises in the above-mentioned 
reaction layer still more preferably. 
[0011] 

On that this invention person realizes such a coat configuration not in the bilayer coat formed by coating 
a barrier stratification component and a reaction stratification component according to an individual like 
the conventional technique but in the monolayer coat formed by one coating, and a concrete target, in 
the coat upper part Above-mentioned **1A'** barrier layer (organic resin matrix layer mentioned later) 
in the coat lower part Above-mentioned **2 It found out that the remarkable corrosion-resistant 
improvement effectiveness was acquired according to these synergistic effects making ******** 
(amorphous compound layer mentioned later) constitute, respectively and by depositing the matter 
which produces a self-remedial action in a coat still more preferably. If such a monolayer coat is defined 
as a false bilayer coat, between the barrier layers and reaction layers which constitute this false bilayer 
coat, a clear interface like [ between the bilayer coats formed of 2 times coating of a conventional type ] 
does not exist. By forming both into a dip presentation rather, it is thought by monolayer coating of a 
conventional type that the corrosion-resistant advanced improvement effectiveness which is not acquired 
can be demonstrated. 
[0012] 

As a result of this invention persons 1 inquiring wholeheartedly, it turned out that it is obtained by 
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applying to the front face of a zinc system plating steel plate or an aluminum system plating steel plate 
the surface treatment constituent which blended specific acid components (a phosphoric acid, hexafluoro 
metal acid, etc.) with the silane coupling agent, and drying the water-dispersion liquid of the resin which 
the above false bilayer coats made the hydrazine derivative which has a specific modified epoxy resin 
and active hydrogen react, and was obtained. 
[0013] 

It is known that a silane coupling agent has the operation which raises the adhesion of an inorganic 
compound and an organic compound until now, and it is possible to raise the adhesion of a plating metal 
and water-dispersion resin. To the known operation effectiveness of such a silane coupling agent, by this 
invention, the acid component contained in a surface-preparation constituent activates a plating coat 
front face by etching, and it is thought that the extremely excellent adhesion of a plating metal and coat 
formation resin is acquired because a silane coupling agent carries out a chemical bond to both this 
activated plating metal and coat formation resin, that is, by carrying out compound addition of a silane 
coupling agent and the specific acid component into a surface treatment constituent, compared with the 
case where independent addition of the silane coupling agent is carried out, the adhesion of a plating 
metal and coat formation resin is markedly alike, and is raised, consequently progress of the corrosion of 
a plating metal is controlled effectively, and it is thought that the especially excellent corrosion 
resistance is acquired. 
[0014] 

Although the mechanism in which the false bilayer coat of the coat configuration mentioned above in 
this invention is formed is not necessarily clear, the reaction of the acid component in a surface 
treatment constituent and a plating coat front face may be participating in coat formation. Moreover, in 
one side, the following operations in which the silane coupling agent participated are also considered. 
Since the SHIRANPPIJ ring agent hydrolyzed in the water solution has the silanol group (Si-OH), the 
hydrogen bond -absorption of the SHIRANPPU ring agent to the plating surface of metal activated by 
the acid component is promoted, a SHIRANPPU ring agent condenses to a plating surface of metal, a 
dehydration condensation reaction occurs by drying after that, and it becomes a firm chemical bond. By 
this Namely, above-mentioned **2 of the coat lower part While ******** (namely, reaction layer with 
the plating metal which inactivates a plating coat surface) is formed, with the water-dispersion resin 
which condensed in the coat upper part Above-mentioned **1 It may be based on the mechanism that a 
** barrier layer (namely, advanced barrier layer used as the diffusion barrier of a corrosion factor) is 
formed. Moreover, an operation which was described above may have arisen complexly. Moreover, it is 
thought that it sets like the formation fault of the above coats, and the resultant (compound) of plating 
metals, such as dissolved zinc, and an acid component deposits in a coat. 
[0015] 

Although it is not necessarily clear about the corrosion prevention device of such a false bilayer coat, as 
each corrosion prevention device Above-mentioned **1 The free hydrazine derivative in a coat carrying 
out the trap of controlling effectively the cathode reaction which a precise organic macromolecule coat 
is formed, and this controls transparency of corrosion factors (oxygen, water, chloride ion, etc.), and 
causes corrosion by giving a hydrazine derivative to a specific modified epoxy resin as a ** barrier 
layer, and the plating metal ion eluted by corrosion reaction, and forming a stable insoluble chelate 
compound layer, and above-mentioned **2 The anode reaction from which ******** inactivates a 
plating coat surface and causes corrosion is controlled effectively, Furthermore, the deposit compound 
which deposited in the coat dissolves under corrosive environment, and acid components (phosphoric- 
acid ion etc.) generate, the self-remedial action which catches metal ions, such as zinc ion with which 
this acid component was eluted from the plating coat, (it combines with a metal ion and an insoluble 
compound is formed) is obtained — further While a silane coupling agent combines with the plating 
metal side activated by the acid component firmly and controls the dissolution of a plating metal By 
combining also with coat formation resin, it is possible that the precise high coat of adhesion can be 
formed etc., and it is thought that the extremely excellent corrosion resistance (white : rust-proof) is 
acquired according to the complex corrosion prevention device by these. 
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[0016] • 

Moreover, by blending water-soluble phosphate and a non-chromium system rust-proofing additive into 
this surface treatment constituent showed that the further excellent corrosion resistance was acquired. It 
is possible that a phosphoric-acid component catches the eluted plating metal ion, and this forms an 
insoluble compound with a plating metal ion like [ water-soluble phosphate ] the above while the 
refractory sex skin film demonstrates the barrier property to a corrosion factor. Moreover, in order that a 
non-chromium system rust-proofing additive may form a protective film on the origin of corrosion, the 
further outstanding anti-corrosiveness is obtained. Actually, the anti-corrosiveness which was 
dramatically excellent with such complex effectiveness is obtained, 

Furthermore, in this invention, the advanced corrosion prevention effectiveness is especially acquired by 
making the high barrier property coat which makes specific chelate formation resin a subject as the 
second layer coat form in the upper layer of the surface-preparation coat described above. 
[0017] 

This invention was made based on such knowledge, and the description is as follows. 
[1] The coat thickness which applied the surface treatment constituent containing following component 
(a) - (c) to the front face of a zinc system plating steel plate or ah aluminum system plating steel plate, 
and was formed in it by drying forms the surface treatment coat which is 0.01-1.0 micrometers, 

(a) Aquosity epoxy resin dispersion liquid which make water come to distribute the polyalkylene glycol 
modified epoxy resin (A) which the polyalkylene glycol, the bisphenol mold epoxy resin, active 
hydrogen content compound, and the poly isocyanate compound of number average molecular weight 
400-20000 were made to react, and was obtained, epoxy group content resin (B) other than this 
polyalkylene glycol modified epoxy resin (A),and the resin which the hydrazine derivative (C) which 
has active hydrogen was made to react, and was obtained 

(b) Silane coupling agent : it is the 1 - 300 mass section to the solid content 100 mass section of said 
aquosity epoxy resin dispersion liquid. . 

(c) A phosphoric acid and/br a hexafluoro metal acid : it is 0.1 - 80 mass section to the solid content 100 
mass section of said aquosity epoxy resin dispersion liquid. 

The high corrosion resistance surface treated steel sheet characterized by for the principal component of 
a resin constituent having become the upper layer from the resultant with the active hydrogen content 
compound (F) which consists of a hydrazine derivative (G) with which coat formation organic resin (E), 
a part, or all compounds have active hydrogen, and forming the upper coat whose coat thickness is 0.5- 
2.0 micrometers. 

[0018] . . ? 

[2] The coat thickness which applied the surface treatment constituent containing component (a) - (c) to 
the front face of a zinc system plating steel piate or an aluminum system plating steel plate, and was 
formed in it by drying forms the surface treatment coat which is 0.01-1.0 micrometers, 

(a) The polyalkylene glycol of number average molecular weight 400-20000, The polyalkylene glycol 
modified epoxy resin which the bisphenol mold epoxy resin, the active hydrogen content compound, 
and the poly isocyanate compound were made to react, and was obtained (A), Epoxy group content resin 
other than this polyalkylene glycol modified epoxy resin (A) (B), Aquosity epoxy resin dispersion liquid 
which make water come to distribute the resin which active hydrogen content compounds (D) other than 
the hydrazine derivative (G) which has active hydrogen, and this hydrazine derivative (C) were made to 
react, and was obtained 

(b) Silane coupling agent : it is the 1 - 300 mass section to the solid content 100 mass section of said 
aquosity epoxy resin dispersion liquid. 

(c) A phosphoric acid and/or a hexafluoro metal acid : it is 0.1 - 80 mass section to the solid content 100 
mass section of said aquosity epoxy resin dispersion liquid. 

The high corrosion resistance surface treated steel sheet, characterized by for the principal component of 
a resin constituent having become the upper layer from the resultant with the active hydrogen content 
compound (F) which consists of a hydrazine derivative (G) with which coat formation organic resin (E), 
a part, or all compounds have active hydrogen, and forming the upper coat whose coat thickness is 0.5- 
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2.0 micrometers. 
[0019] * 

[3] The high corrosion resistance surface treated steel sheet characterized by for the epoxy group content 
resin (B) for obtaining the aquosity epoxy resin dispersion liquid of a component (a) being:the bisphenol 
A mold epoxy resin of weight per epoxy equivalent 150-5000 in the above [1] or the surface treated steel 
sheet of [2], and the number average molecular weight being 1500-10000. 

[4] The above [1] High corrosion resistance surface treated steel sheet characterized by containing the 
curing agent with which the aquosity epoxy resin dispersion liquid of a component (a) have the radical 
which constructs a bridge with a hydroxy 1 group further in one surface treated steel sheet of - [3]. 
[0020] • 

[5] The above [1] High corrosion resistance surface treated steel sheet with which the surface treatment 
constituent for surface treatment coat formation is further characterized by carrying out 0.1-60 mass 
section content of the water-soluble phosphate at a rate of solid content to the solid content 100 mass 
section of the aquosity epoxy resin dispersion liquid of a component (a) in one surface treated steel sheet 
of- [4]. 

[6] The high corrosion resistance surface treated steel sheet characterized by containing the water- 
soluble phosphate whose mole-ratio [ of a cation component and P205 component ] [cation]/[P205] is 
0.4-1.0 and, whose surface-preparation constituent for surface-preparation coat formation is one or more 
sorts as which a cation kind is chosen from Mn, Mg, aluminum, and nickel as water-soluble phosphate 
in the surface treated steel sheet of the above [5]. 
[0021] 

[7] The above [1] High corrosion resistance surface treated steel sheet with which the surface treatment 
constituent for surface treatment coat formation is further characterized by carrying out 0.1-50 mass 
section content of the non-chromium system rustrproofing additive at a rate of solid content to the solid 
content 100 mass section of the aquosity epoxy resin dispersion liquid of a component (a) in one surface 
treated steel sheet of - [6]. r , 

[8] The above [1] High corrosion resistance surface treated steel sheet with which the upper coat is 
further characterized by carrying out 0.1-50 mass section content of the non-chromium system rust- 
proofing additive at a rate of solid content to the solid content 100 mass section of a resin constituent in 
one surface treated steel sheet of - [7]. 
[0022] 

[9] The high corrosion resistance surface treated Steel sheet characterized by the surface treatment 
constituent and/or the upper coat for surface treatment coat formation containing one or more rust- 
proofing additives chosen from the following (el) - (e5) inside as a non-chromium system rust-proofing 
additive in the above [7] of the surface treated steel sheet of [8]. 
(el) Silicon oxide 

(e2) Calcium and/or a lime compound 

(e3) Poorly soluble phosphoric-acid compound 

(e4) Molybdic-acid compound 

(e5) The organic compound containing one or more sorts chosen from triazoles, thiols, thiadiazole, 
thiazoles, and thiurams of S atoms 

[10] The above [1] High corrosioii resistance surface treated steel sheet characterized by containing at 

least one sort of the silane coupling agent which has an amino group as a reactant functional group as a 

silane coupling agent of a component (b) in one surface treated steel sheet of - [9]. 

[11] The above [1] High corrosion resistance surface treated steel sheet with which the upper coat is 

further characterized by carrying out 1-30 mass section content of the solid lubricant at a rate of solid 

content to the solid content 100 mass section of a resin constituent in one surface treated steel sheet of - 

[10]. 

[0023] s ■ 

[12] The amorphous compound layer which contains (x)P, Zn, or/and aluminum and O on the front face 
of a zinc system plating steel plate or an aluminum system plating steel plate, (y) The poly alky lene 
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glycol of number average molecular weight 400-20000 which exists in the upper layer, The 
polyalkylene glycol modified epoxy resin which the bisphenol mold epoxy resin, the active hydrogen 
content compound, and the poly iSocyanate compound were made to react, and was obtained (A), Epoxy 
group content resin other than this polyalkylene glycol modified epoxy resin (A) (B), It has the surface 
treatment coat which consists of organic resin matrix layers which make a matrix the water-dispersion 
resin which the hydrazine derivative (C) which has active hydrogen was made to react, and was obtained 
and whose coat thickness is 0.01-1.0 micrometers, 

The high corrosion resistance surface treated steelsheet characterized by for the principal component of 
a resin constituent becoming the upper layer from a resultant with the active hydrogen content 
compound (F) which consists of a hydrazine derivative (G) with which coat formation organic resin (E), 
a part, or all compounds have. active hydrogen, and having the upper coat whose coat thickness is 0.5- 
2.0 micrometers. 
[0024] 

[13] The amorphous compound layer which contains (x)P, Zn, or/and aluminum and O on the front face 
of a zinc system plating steel plate or an aluminum system plating steel plate, (y) The polyalkylene 
glycol of number average molecular weight 400-20000 which exists in the upper layer, The 
polyalkylene glycol modified epoxy resin which the bisphenol mold epoxy resin, the active hydrogen 
content compound, and the poly isocyanate compound were made to react, and was obtained (A), Epoxy 
group content resin other than this polyalkylepe. glycol modified.epoxy resin (A) (B), It has the surface 
treatment coat which consists of a hydrazine derivative (C) which has active hydrogen, and an organic 
resin matrix layer which makes a matrix the water-dispersion resin which active hydrogen content 
compounds (D) other than this hydrazine derivative (C) were made to react, and was obtained and 
whose coat thickness is 0.01-1.0 micrometers, 

The high corrosion resistance surface treated steelsheet characterized by for the principal component of 
a resin constituent becoming the upper layer from a resultant with the active hydrogen content 
compound (F) which consists qf a hydrazine derivative (G) with, which coat formation organic resin (E), 
a part, or all compounds have active hydrogen, and having the upper coat whose coat thickness is 0.5- 
2.0 micrometers. ! 
[0025] 

[14] The high corrosion resistance surface treated steel sheet with which a surface treatment coat, is 
characterized by containing a silane compound further in the above [12] or the surface treated steel sheet 
of [13]. 

[15] The above [12] High corrosion resistance surface treated steel sheet characterized by a surface 
treatment coat containing the deposit compound containing P, Zn, or/arid aluminum and O in one 
surface treated steel sheet of - [14]. .. 

[16] The above [12] High corrosion resistance surface treated steel sheet characterized by a surface 
treatment coat containing the deposit compound containing P, Zn, or/and aluminum, Si and O in one 
surface treated steel sheet of - [15]. 
[0026] 

[17] The above [12] High corrosion resistance surface treated steel sheet characterized by being the 
surface treated steel sheet which Has a surface' treatment coat on the front face of a zinc system plating 
steel plate, and has the upper coat on it in one surface treated steel sheet of - [16], and mole-ratio [ of Zn 
and P in an amorphous compound layer .J [ZnJ/[P] being 0.9-1.4. 

[18] The high corrosion resistance isurface treated steel sheet characterized by above-mentioned [15] 
mole-ratio [ of Zn and P in the deposit compound which is the surface treated steel sheet which has a 
surface treatment coat on the front face of a zinc system plating steel plate, and has the upper coat on it 
in one surface treated steel sheet of - [17], and a surface treatment coat contains ] [Zn]/[P] being 0.9-1.4. 

[0027] 

[19] The high corrosion resistance surface treated steel sheet characterized by above-mentioned [15] 
mole-ratio [ of Zn and P in the deposit cpmppund which is the surface treated steel sheet which has a 
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surface treatment coat on the front face of a zinc system plating steel plate, and has the upper coat on it 
in one surface treated steel sheet of - [17], and a surface treatment coat contains ] [Zn]/[P] being less 
than 1.0. ' l ' : '] 

[20] The above [12] High corrosion resistant surface treated steel sheet with which a surface treatment 
coat is further characterized by carrying "out 0.1-50 mass section content of the non-chromium system 
rust-proofing additive at a rate of solid content to the solid content 100 mass section of organic resin in 
one surface treated steel sheet of - [19]. 

[21] The above [12] High corrosion resistance surface treated steel sheet with which the upper coat is 
further characterized by carrying out 04-50 mass section content of the non-chromium system rust- 
proofing additive at a rate of solid content to the solid content 100 mass section of a resin constituent in 
one surface treated steel sheet of - [20]. 

[0028] . ' . ; \s i • / : ' " . *• 

[22] The high corrosion resistance surface treated steel sheet characterized by a surface treatment coat 

and/or the upper coat containing one or more rust-proofing additives chosen from the following (el) - 

(e5) inside as a non-chromium system rust-proofing additive in the above [20] or the surface treated 

steel sheet of [21]. (el) Silicon oxide 

(e2) Calcium and/or a lime compound - , • 

(e3) Poorly soluble phosphoric-acid compound ; 

(e4) Molybdic-acid compound : ■ 

(e5) The organic compound containing One or more softs chosen from triazoles, thiols, thiadiazole, 
thiazoles, and thiurams of S atoms 

[23] The above [12] High corrosion resistance surface treated steel sheet with which the upper coat is 
further characterized by carrying out 1-30 mass section content of the solid lubricant at a rate of solid 
content to the solid content 100 mass section of a resin constituent in one surface treated steel sheet of - 

[22]. . /; . , : 

[0029] 

[24] Apply the surface treatment constituent confining following component (a) - (c) to the front face of 
a zinc system plating steel plate of an aluminum system plating steel plate, and coat thickness forms in it 
the surface treatment coat which is 0.01-1.0 micrometers by drying at the temperature whose attainment 
board temperature is 30-150 degrees C, 

(a) Aquosity epoxy resin dispersion liquid which make water come to distribute the polyalkylene glycol 
modified epoxy resin (A) which the polyalkylene glycol, the bisphenol mold epoxy resin, active 
hydrogen content compound, and the poly isopyanate compound of number average molecular weight 
400-20000 were made to react, and was obtained;, epoxy group content resin (B) other than this 
polyalkylene glycol modified epoxy resin (A), and the resin which the hydrazine derivative (C) which 
has active hydrogen was made to react; and was obtained 

(b) Silane coupling agent : "it is the 1 - 300 mass section to the solid content 100 mass section of said 
aquosity epoxy resin dispersion liquid. 

(c) A phosphoric acid and/or a hexafluoro metal acid : it is 0.1 - 80 mass section to the solid content 100 
mass section of said aquosity epoxy resin dispersion liquid. 

The manufacture approach of the high corrosion-resistance surface treated steel sheet characterized by to 
form the upper coat whose coat thickness is 0.5-2.0 micrometers by the principal component of a resin 
constituent applying to the upper layer the coating constituent which consists of a resultant with the 
active hydrogen content compound (F);whicfi consists of a hydrazine derivative (G) with which coat 
formation organic resin: (E), a part, or all compounds have active hydrogen, and drying at the 
temperature whose attainment board temperature is 30-150 degrees C. 
[0030] 

[25] Apply the surface treatment constituent containing following component (a) - (c) to the front face of 
a zinc system plating steel plate or an aluminum system plating steel plate, and coat thickness forms in it 
the surface treatment coat which is 0.01-1.0 micrometers by drying at the temperature whose attainment 
board temperature is 30-150 degrees C 9 : ■ 

* • ■ 
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(a) The polyalkylene glycol of number average molecular weight 400-20000, The polyalkylene glycol 
modified epoxy resin which the bisphenol mold epoxy resin, the active hydrogen content compound, 
and the poly isocyanate compound were made to; react, jind was. obtained (A), Epoxy group content resin 
other than this polyalkylene glycol modified epoxy resin (A) .(B), Aquosity epoxy resin dispersion liquid 
which make water come t(> distribute the; resin which active hydrogen content compounds (D) other than 
the hydrazine derivative (C) which has active hydrogen, and this hydrazine derivative (C) were made to 
react, and was obtained 

(b) Silane coupling agent : it is the 1 - 300 mass section to the solid content 100 mass section of said 
aquosity epoxy resin dispersion liquid. 

(c) A phosphoric acid and/or a hexaflubro metal add : it is 0.1 - 80 mass section to the solid content 100 
mass section of said aquosity epoxy resin dispersion liquid. 

The manufacture approach of the ftigh gprrosipa resistance surface treated steel sheet characterized by 
coat thickness forming thle JO.5 - 2.0-microm^ter upper coat by the principal component of a resin 
constituent applying to the upper layer the coating constituent which consists of a resultant with the 
active hydrogen content compound (F) which consists of a hydrazine derivative (G) with which coat 
formation organic resin (E), a part, or all compounds have active hydrogen, and drying at the 
temperature whose attainment board temperature is 30-150 degrees C. 

[0031] 

[Embodiment of the Invention] t 

Hereafter, the detail and its reason for definition of this invention are explained. 
As a zinc system plating steel plate useif as the base^of the surface treated steel sheet of this invention a 
galvanized steel sheet, a Zn-nickel alloy -plating steel plate, and a Zn-Fe alloy -plating steel plate (a 
electroplating steel plate --) An alloying hot-dip zinc-coated carbon steel sheet, a Zn-Cr alloy-plating 
steel plate, a Zn-Mn alloy-plating steel plate, A Zn-Co alloy -plating steel plate, a Zn-Cd-Cr alloy-plating 
steel plate, a Zn-Cr-nickel alloy -plating steel plate, A Zn-Cr-Fe alloy-plating steel plate, a Zn-aluminum 
alloy-plating steel plate For example, (d Zn-5%aluminum alloy-plating steel plate, a Zn-55%aluminum 
alloy-plating steel plate), A Zn-Mg alloy-plating steel plate, a Zn-aluminum-Mg plating steel plate For 
example, (a Zn-6%aluminum-3%Mg alloy-plating steel plate, a Zn-ll%aluminum-3%Mg alloy-plating 
steel plate), Furthermote, the zinc system composite-coatings steel plate (for example, Zn-Si02 
distribution plating steel plate) which distributed the metallic oxide, the polymer, etc. can be used into 
the plating coat of these plating steel plates. 
[0032] 

Moreover, the double layer plating steel plate which galvanized congener or a thing of a different kind 
more than two-layer among the above plating can also be used. 

Moreover, as an aluminum, system platipgsteel plate used as the base of the surface treated steel sheet of 
this invention, an aluminum plating steel plate, ^'alumioiiitt steel plate* etc. can be 

used. ■ ■ / ' ; ' \ • « • , • > •' : 

Moreover, as a plating steel plate, plating with half-closed eyes, such as nickel, may be beforehand 
performed to a steel plate side, and the various above plating may be performed on it. 
As the plating approach, which approach among an electrolytic decomposition process (electrolysis in a 
water solution or electrolysis in a non-aqueous solvent), scorification, and gaseous-phase methods which 
can be enforced is also employable. 

Furthermore, the about 1-2000 ppm trace element of nickel, Co, and Fe is deposited in a plating coat, or 
surface control processing by the alkaline water solution or aqueous acids which contains nickel, Co, 
and Fe on a plating coat front face in order to prevent black discoloration of plating is performed, and 
you may make it deposit tliese elements. 
[0033] 

Next, the surface treatment coat formed in the front face of the above-mentioned zinc system plating 
steel plate or an aluminum system plating steel plate as a first pass coat and the surface treatment 
constituent for this coat formation are explained. ; 

In the surface treated steel sheet of this invention, the surface treatment coat formed in the front face of a 
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zinc system plating steel plate or an aluminum system plating steel plate is a surface treatment coat 
which applied the surface treatment constituent containing following component (a) - (c), and was 
formed by drying. This surface treatment coat v} does not contain chromium at all. 

(a) The polyalkylene glycol of number average rriolecular weight 400-20000, The polyalkylene glycol 
modified epoxy resin which the bisphenol mold, epoxy resin, the* active hydrogen content compound, 
and the poly isocyanate compound .were made to react,and was obtaineid (A), Epoxy group content resin 
other than this polyalkylene glycol modified epoxy resin (A) (B), The hydrazine derivative (C) which 
has active hydrogen, and aquosity epoxy resin dispersion liquid which make water come to distribute the 
resin which active hydrogen content compounds (D) other than this hydrazine derivative (C) were made 
to react if needed further, and was obtained 

(b) Silane coupling agent : it is the 1 - 300 mass section to the solid content 100 mass section. of said 
aquosity epoxy resin dispersion liquid. i 

(c) A phosphoric acid and/or a hexaflitero metaj acid : it is 0.1 : 'k 80 mass section to the solid content 100 
mass section of said aquosity epoxy ream dispersion liquid. ' 

[0034] . ' '■ : 

First, the aquosity epoxy resin dispersion liquid which are the above-mentioned component (a) are 
explained. 

These aquosity epoxy resin dispersion liquid make water distribute a specific polyalkylene glycol 
modified epoxy resin (A), epoxy groupvcontent resin (B) other than this polyalkylene glycol modified 
epoxy resin (A), and the hydrazine derivative (G) which has active hydrogen and the resin which active 
hydrogen content compounds (D) other than this hydrazine derivative (C) were made to react if needed 
further, and was obtained. n- , 

[0035] . < 1 • : - 

The above-mentioned polyalkylene glycol modified epoxy resin (A) makes the polyalkylene glycol, the 
bisphenol mold epoxy resin, active hydrogen content compound, and the poly isocyanate compound of 
number average molecular weight 400-20000 react, and is obtained. 

As the above-mentioned polyalkylene glycol, althpugh a polyethylene glycol, a polypropylene glycol, a 
polybutylene glycol, etc. can be used for example, a polyethylene glycol is suitable also especially in it. 
400-20000 from points, such as water^dispersibn;[ of the resin with which the number average molecular 
weight of a polyalkylene glycol is obtained ] ? arid keeping, - the range of 500-10000 is preferably 
suitable. ; 1 

Moreover, the above-mentioned bisphenol mold epoxy resin is a bisphenol system compound which has 
at least one epoxy group in 1 molecule, and since the coat the diglycidyl ether of the bisphenol 
especially obtained by the condensation reaction of a bisphenol system compound and epihalohydrin 
(for example, epichlorohydrin) excelled [ coat ] in flexibility and anti-corrosiveness is easy to be 
obtained, it is suitable. 

[0036] \ ... ■ , - ., 

As an example of representation of theJjisphenoI system compound which can be used for preparation 
of a bisphenol mold epoxy/resih A screw (4-hydroxyphehyl) -2, 2-propane, a screw (4-hydroxyphenyl) - 
1, 1 -ethane, Bis(4-hydroxyphenyl)-methane, 4, 4 , -dihydroxy diphenyl ether, 4, 4-dihydroxy 
diphenylsulfone, a screw (4-hydroxyphenyl) -1, 1-isobutane, a screw (4-hydroxy-3-t-buthylphenyl) -2, 
2-propane, etc. are mentioned. The bisphenol A mold epoxy resin is suitable among the epoxy resins 
prepared using such a bisphenol system. compound at especially the point that the coat excellent in 
flexibility, anti-corrosiveness, etc; can be obtained. 

moreover - from points, such as bisphenol mold epqxy resin manufacture-stability at the time of 
manufacture of a polyalkylene glycol qjodified epoxy resin, - general ,. r - about 310-10000 and having 
about 320 to 2000 number average 1 molecular Iweight desirably especially ~ desirable - moreover, 
weight per epoxy equivalent ~ about 155-5000 - the thing of about 160 to 1000 range is especially 
desirably desirable. 
[0037] 

The above-mentioned active hydrogen content compound is used for blocking of the isocyanate radical 
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in a polyalkylene glycol modified epoxy resin (A). As the typical thing, univalent thiols [, such as 
univalent carboxylic-acid; ethyl mercaptan, ], such as monohydric alcohol; acetic acids, such as a 
methanol, ethanol, and the diethylene-glycol monobutyl ether, and a propionic acid, are mentioned, for 
example, moreover, as the other blocking agent (active hydrogen content compound) Secondary amine, 
such as diethylamine; the 1st class amino group of the amine compound containing the one 2nd class 
amino groups, such as diethylenetriamine and moripethanolamiiie, or hydroxyl, and the one or more 1st 
class amino groups By carrying out a pyrogenetic reaction to a ketone, an aldehyde, or a carboxylic acid 
at the temperature of 100-230 degrees C, aldimine, Oximes, such as compound; methylethyl ketoxime 
which denaturalized to ketimine, oxazoline, or imidazoline; phenols, such as a phenol and nonyl phenol, 
etc. are mentioned. As for these compounds, generally, it is desirable 30-2000, and to have the number 
average molecular weight of the range of 30-200 desirably especially. 
[0038] . ,. , -J;,, ,. . : ... 

That by which the above-mentioned poly isocyanate compound is two pieces or a compound which it 
has three pieces, and two or more isocyanate radicals aie generally preferably used for manufacture of 
polyurethane resin intp 1 molecule -can -use it similarly: As such £ poly isocyanate compound, the poly 
isocyanate compounds, such as an^aliphatic series system, an alicycle group system, and an aromatic 
series system, are included. As a typical thing, hexamethylene di-isocyanate (HMDI), Aliphatic series 
system poly isocyanate compounds, such as a biuret compound of HMDI, and an isocyanurate 
compound of HMDI; Isophorone diisocyanate (IPDI), The biuret compound of IPDI, the isocyanurate 
compound of IPDI, Alicycle group system poly isocyanate compounds, such as hydrogeriation xylylene 
diisocyanate, hydrogenation 4, and 4 ! -dipli^yimethane diisocyanate; aromatic series system poly 
isocyanate compounds, such as tolylerie diisoeyanate and xylylene diisocyanate, etc. can be illustrated. 
[0039] ./ ^ ; S. :/ : ■ : : ^ 

Generally considering as the following range is appropriate for the blending ratio of coal of each 
component at the time of manufacture of a polyalkylene glycol modified epoxy resin (A), 
namely, the equivalent ratio of the hydroxy! group of a polyalkylene glycol, and the isocyanate radical 
of the poly isocyanate compound - 1 / \2 - 1/10 - it is preferably appropriate 1 / 1.5 - 1/5, and to be 
especially referred to as 1/1.5 - 1/3 preferably/moreover, the equivalent ratio of the hydroxy! group of 
an active hydrogen content compound* and the isocyanate radical of the poly isocyanate compound - 1 / 
2 - 1/100 - it is preferably appropriate' 1 / 3 - 1/50, arid tb be especially referred to as 1 / 3 - 1/20 
preferably. Moreover, it is,[ 1/1.5 or less ] preferably appropriate 1/ 0,1 - 1/1.5, and that the equivalent 
ratio of the total quantity of the hydroxy! group lot a polyalkylene glycol, a bisphenol mold epoxy resin, 
and an active hydrogen content compound and the isocyanate radical of the poly isocyanate compound 
sets to 1 / 0.1 - 1/1.1 preferably especially. 
[0040] 

The reaction of the above-mentioned polyalkylene glycol, a bisphenol mold epoxy resin, an active 
hydrogen content compound, and the poly isocyanate compound can be performed by the well-known 
approach. . \ : ; ' : : w ; 

The polyalkylene glycol modified .^poxy resin (A) obtained above, epoxy group content resin (B) other 
than this polyalkylene glydol modified epoxy resin (A), the hydrazine derivative (G) which has active 
hydrogen, and by making active hydrogen content compounds (D) other than this hydrazine derivative 
(C) react if needed further, it can distribute underwater easily and the adhesive good epoxy resin to a 
raw material can be obtained. 
[0041] J . 

As epoxy group content resin (B) other than ttie above-mentioned polyalkylene glycol modified epoxy 
resin (A) [ making polyphenol, sucji as bisphejiol A;;Bispheri6L;F, and a noyolak mold phenol, and 
epihalohydrin, such as .epichlorphydrin^jreact, apd coming whether to introduce a glycidyl group and ] 
Further Or the aromatic series epoxy resin which makes polyphenol react to this glycidyl group 
installation resultant further, arid makes molecular weight come to increase; An aliphatic series epoxy 
resin, Cycloaliphatic epoxy resin etc. is mentioned, it is independent in these one sort, or two or more 
sorts can be mixed and used. When it needs film-forming [ in low temperature ], it is suitable for 
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especially these epoxy resins that number average molecular weight is 1500 or more. . 
Moreover, epoxy acrylate resin which denaturalized of the polymerization nature partial saturation 
monomer component containing an epoxy ester resin; acrylic acid or a methacrylic acid etc. to which 
could mention the resin which made various modifiers react to the epoxy group or hydroxyl group in the 
above-mentioned epoxy group content tesin as epoxy group content resin (B), for example, the drying- 
oil fatty acid was made to react; the urethane modified epoxyresin to which the isocyanate compound 
was made to react can be mentioned. \ , 

[0042] - . :.; i; , ■ .• • ;". . . 

furthermore, as epoxy group content resin (B): r Fhe polymerization nature partial saturation monomer 
component which makes indispensable the partial saturation monomer, acrylic ester, or methacrylic ester 
which has an epoxy group A solution polymerization method, The epoxy group content monomer 
compounded by the emulsion polymerization method or the suspension-polymerization method and the 
copolymerized acrylic copolymer resin^can be mentioned. As the above-mentioned polymerization 
nature partial saturation monomer component; for example Methyl (meta) acrylate, Ethyl (meta) 
acrylate, propyl (meta) acrylate, n-, iso- or t^rt4utyL(meta) acrylate, hexyl (meta) acrylate, 2-ethylhexyl 
(meta) acrylate, DESHIRU, (meta) acrylate, Alky! ester of C1-C24 of acrylic acids, such as lauryl (meta) 
acrylate, or a methacrylic acid; Aii 'acrylic acid, A methacrylic acid, styrene, vinyltoluene, acrylamide, 
acrylonitrile, CI - 4 alkyl-ether ghost;N of N-methylol(metha)acrylamide and N-methylol(metha) 
acrylamide, N-diethylamino ethyl methacrylate, etc. can be mentioned. Moreover, as a partial saturation 
monomer which has an epoxy group, if .glycidyl methacrylate, glycidyl acrylate, 3, a 4 epoxycyclohexyl- 
1-methyl (meta) bitter taste relay, etc. have an epoxy group and a polymerization nature partial 
saturation radical, it will not be restricted especially. 

Moreover, this acrylic cppolympr resin can dso be used as the resin denatured by polyester resin, the 
epoxy resin, phenol resin, etc. " i ' \. 

[0043] - f : j : b ' ; 

As the above-mentioned epoxy group content resin (B), especially a desirable thing is resin represented 
by the following chemical structure type which is the resultant of bisphenol A and EPIPAROHI drine 
compounds, and especially since it excels in corrosion resistance, it is suitable. 
[Formula 11 y 




the inside of the abdve-meptionediChertiical Structure type, and q -- : the integer of 0-50 - desirable - the 
integer of 1-40 - it is the integer of 2-20 especially preferably. 

Such a bisphenol A mold epoxy resin can be obtained according to the manufacturing method widely 

known in this industry. 

[0044] 

The following are mentioned as the epoxy group of the above-mentioned epoxy group contelit resin (B), 
and an active hydrogen content compound which reacts. ( v . . 

- The hydrazine derivative^which fras aptive hydrog^ ■ 

- The amine compound of the 1st dass Which has active hydrogen, :dr the 2nd class 

- Organic acids, such as ammonia and a carbcixylic acid 
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- Hydrogen halides, such as a hydrogefccMoride ; • " ' 

- Alcohols, thiols ■' • •;>: i:\ i : / 

- The 4th class chlorinatiofi agent which is the mixture of the hydrazine derivative or tertiary amine 
which does not have active hydrogen, and an acid 

In order to acquire the outstanding corrosion resistance although these one sort or two sorts or more can 
be used in case the above-mentioned aguosity epoxy resin dispersion liquid are adjusted, some active 
hydrogen content compounds [ at least ] (preferably all) need to be the hydrazine derivative which has 
active hydrogen. That is, the hydrazine derivative (C) which has active hydrogen among these is used as 
an indispensable component, arid active* hydrogen content compounds (D) other than this hydrazine 
derivative (C) are useddf needed. '\ ; • ■ 

[0045] ? ■ ■ ' r ; . : . 

The following can be mentioned as an example of representation of the amine compound which has the 
above-mentioned activated hydrogen. 

(1) Compound which was made to carry out the pyrogenetic reaction of the 1st class amino group of the 
amine compound containing the one 2nd class,aimino groups, such as diethylenetriamine, 
hydroxyethylamino ethylamine, ethylamino^thyjam propylamine, and the one or 
more 1st class amino groups to a fceton^ an aldehyde, 1 or ia carboxylic acid at the temperature of about 
100-230 degrees C, and d|ejiatu*ali?ed to aldiaime, ketimine, oxazoline, or imidazoline; 

(2) The 2nd class monoamines, such as diethylajnine, diethanolamine, and G n- or -ios-propanolamine, 
N-methylethanol amine, and N-etliyl ethanolamine; 

[0046] 

(3) Secondary amine content compound which is made to add mono-alkanolamine and dialkyl (meta) 
acrylamides, such as monoethanolamine, by the Michael addition reaction, and is obtained; t 

(4) Compound which denaturalized the 1st class amine radical of alkanolamines, such as ' 
monoethanolamine, a neo pentknqi amine, 2*^mino;propanol, Sfiamino propanol, and ,2-hydroxy- 

2 f (amino propoxy) ethyl ether, to ^etimine; * '>:'■-.- , 

[0047] " • . :} . y \[ 

Since the hydrazine derivative or tertiary amine in which the above-mentioned 4th class chlorination 
agent which can be used as some active hydrogen content compounds does not have active hydrogen 
does not have an epoxy group and reactivity in itself, in order to enable an epoxy group and the reaction 
of these, it is taken as mixture with an icid. The 4th class chlorination agent reacts with an epoxy group 
under existence of water if needed, and forms epoxy group content resin and the 4th class salt. Any of 
inorganic acids, such as organic acids; such as an acetic acid and a lactic acid, and a hydrochloric acid, 
are sufficient as the acid used dp ocder to obtain ;the 4th : class chlorination agent. Moreover, 3,6-dichloro 
pyridazine etc. can be mentioned as a hydrazine derivative which does not have active hydrogen used in 
order to obtain the 4th class chlorination agent, and dimethylethanolamine, triethylamine, a 
trimethylamine, a triisopropyl amine, methyldiethanolamine, etc. can be mentioned as tertiary amine, for 
example. 
[0048] 

It is the most useful with the above-mentioned active hydrogen content compound, and the hydrazine 
derivative which has active hydrogen discovers the engine peiformance excellent in corrosion 
resistance. >: ::. V; 

As an example of a hydrazine derivative of liavmg active hydrogen, the following can be mentioned, for 
example. 

**1 Hydrazide compounds, such as KARUBO hydrazide, propionic-acid hydrazide, salicylic-acid 
hydrazide, adipic-acid dihydrazide, sebacic-acid dihydrazide, dodecanoic acid dihydrazide, isophthalic 
acid dihydrazide, thio KARyBO hydrazide, 4, and 4-oxybis benzene sulfonylhydrazide, a 
benzophenone hydrazone, and amino poly acrylimide; 

**2 Pyrazole compounds, such, as a pyr^ole,^ T ,5-dimethylpyrazol, a 3-methyl-5-pyrazolone, and 3- 
amino-5-methyl pyrazole;, ; ^ . ' ■ 

[0049] * V /•> : v : y ' ) ? : V : , : ' 
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**3 1, 2, 4-triazole, 3ramino-l,2,4-triazole, 4-amino.r 1, 2, 4-triazole, 3-imercapto - 1, 2, 4-triazole, 5- 
amino-3-mercapto - 1, 2, 4 r tria2ole ; , 2^dihy&^ 1, 2, 4-triazole, lH-benzotriazol, 1-hydroxy 

benzotriazol (one hydrate), 6-methyl-8-fiydr6xy M triazolo 
pyridazine, 5-hydroxy-7-niethyl - Triazole compounds, such as 1, 3, and 8-TORIAZA indolizine; 
[0050] 

**4 5-phenyl - 1, 2, 3, 4-tetrazole, 5-mercapto-l-phenyl - Tetrazole compounds, such as 1, 2, 3, and 4- 
tetrazole; 

**5 5-amino-2-mercapto - Thiadiazole rcdmpounds, such as 1, 3, 4-thiadiazole, and 2,5-dimercapto- 
1,3,4-thiadiazole; : • : ; 

**6 Pyridazine compounds, such as maleic Hydrazkfe • 6*mtthy\-3-pyndeaom 9 4, 5-dichloro-3- 

pyridazone, 4, 5-dibr6md-3-pyrid^one7the 6-methyl : -4, and 5-dihydro-3-pyridazone; 

Moreover, especially the pyrazole .compound ; and triazole compound that have the cyclic structure of a 

five-membered ring or six membered-rihgs, and have a nitrogen atom in cyclic structure also in these are 

suitable. 

These hydrazine derivatives are independent in one sort, or can mix and use two or more sorts. 
[0051] s . '* „ . 

A polyalkylene glycol modified epoxy resin : which was described above (A), Epoxy group content resin 
other than this polyalkylene glycol: modified epoxy resw.(A|(B), With the hydrazine derivative (C) 
which has active hydrogen, the -neod israccepted further. Active hydrogen content compounds (D) other 
than this hydrazine derivative (C) !The aquosity epoxy resin dispersion liquid mentioned above can be 
obtained by making it react at the tempferature of 50-150 degrees C for about 1 to 8 hours, and 
distributing preferably, 10-300 degrees C of resin obtained by this underwater. 
[0052] 

The above-mentioned reaction may be^erfonned by adding an organic solvent, and especially the class 
of organic solvent to.be used is not limited. For .example, an acetone, a methyl ethyl ketone, methyl 
isobutyl ketone, Ketones, such as a difcutyi ketone and £ cycloftexanone; Ethanol, a butanol, 2- 
ethylhexyl alcohol, benzyl alcohol^ etK^eneig^j^pl,: Ethylene glycol tnonorisopropyl ether, ethylene 
glycol monobufyl ether, Tfte ethylene glycol tiiono-hexyl ether, propylene glycol, Propylene glycol 
monomethyl ether, a diethylene glycol, Alcohols and ether containing hydroxyl groups, such as 
diethylene glycol monoethyl ether and the diethylene-glycol monobutyl ether; Ethyl acetate, Ester, such 
as butyl acetate and ethylene-glycol-monobutyl-ether acetate; aromatic hydrocarbon, such as toluene and 
a xylene, etc. can be illustrated and these one §ort or two sorts or more can be used. Moreover, from 
fields, such as solubility with an epoxy /resin^ and film-forming, especially the solvent of a ketone 
system or an ether system is desirablelip these. : ; ' : > * ' ; ; 

[0053] ^ > - ■ ; ' 

A polyalkylene glycol modified e#oxy resin (A) and epoxy group content resin other than a 
polyalkylene glycol modified epoxy resin (A) (B), The rate of a compounding ratio with the hydrazine 
derivative (C) which has active hydrogen the equivalent ratio of the active hydrogen radical in the 
hydrazine derivative (C) to the epoxy group in a polyalkylene glycol modified epoxy resin (A) and 
epoxy group content resin (B) - r O.Olr jl) : - making it 0.1-8, and set to 0.2-4 still more preferably 
preferably It is suitable from viewpoints, stich ^as corrosion resistance and water-dispersion [ of resin ]. 
moreover - as the amount replaced although sonie hydrazine derivatives (G) which have active 
hydrogen can also be transposed to, an active, hy&^ less than [ 90 mol % ] - 

- it is preferably appropriate from knti-^rrosiyeness and an adhesive viewpoint less than [ 70 mol % ] 
and to consider as 10 - 60-mol% of within the limits more preferably. 
[0054] 

Moreover, in order to form a precise barrier coat, it is desirable to blend a curing agent into a resin 
constituent and to carry out heat hardening of the coat. As the hardening approach in the case of forming 
the coat by the resin constituent (i) The hardening approach of using the urethane-ized reaction of 
isocyanate and the hydroxyl grpup : in base resin/ (2) Melamiiie,:The etherification reaction between the 
hydroxyl groups in the ? alkyl etherr^ed ; aminpir^sin which makes the monohydric alcohol of carbon 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje 



9/30/07 



JP,2004-162097,A [DETAILED DESCRIPTION! Page 15 of 72 

numbers 1-5 come to react to some or ail qf a methylol compound that makes formaldehyde come to 
react to one or more sorts chosen from a urea arid benzpguanamine, and base resin Although hardening 
approach ** to be used is suitable; especially ''the : thi^!^-wiucK the urethane-ized reaction of 
isocyanate and the hydtoxyl grbupin base refcin^s made into a main reaction is suitable. 

[0055] / - : : 

The poly isocyanate compound as a curing agent which can be used by the hardening approach of the 
above (1) is a compound which carried put the partial reaction of the aliphatic series and the alicycle 
group (heterocycle is included) who haye at least two isocyanate radicals in 1 molecule, aromatic series 
isocyanate compounds, or those compo(mds-with polyhydric alcohol. As such a poly isocyanate 
compound, the following can be illustrated, for fexample. ' 

[0056] - ■■.;';< " > ' ;; ; • ; : ; : :v ' ~:> • 

* * 1 m- or p-pheny lejie? diisocyanate, 2£and 4-; or *2 ■ 6-tolylene diisocyanate, o- or p-xylylene 
diisocyanate, hexamethyiehe di-isocyanate, dimer acid diisocyanate, isophorone diisocyanate 

**2 Above-mentioned **1 The compound with which it is the resultant of ******** independent, or 
those mixture and polyhydric alcohol (tetravalent alcohol [, such as trihydric alcohol; pentaerythritol ], 
such as dihydric alcohol; glycerols, sucji as ethylene glycol and propylene glycol, and trimethylol 
propane; 6 ** alcohol, such as a sorbitol; and dipentaerythritol etc.), and at least two isocyanates remain . 
in 1 molecule ;■ : : ,. 

These poly isocyanate compounds areindepe^ent in ckjic sort, or two or more sorts can be mixed and 
used for them. ■/ . "i - V i - ] ' r **; 

[0057] 1 ■ " ■ : : '; : ; 

moreover - as the protective agent (block agent) of the poly isocyanate compound - for example 
**1 Aliphatic series monoalcohol, such as a methanol, ethanol, propanol, a butanol, and octyl alcohol; 
**2 The mono-ether, such as the mono 7 ether of ethylene glycol and/or a diethylene glycol, for example, 
methyl, ethyl, propyl (n; -, iso),: and hu^l.(n-,.isp,sec); 
**3 Aromatic alcohol, such as a phenol and cresol; . V 
*M Oximes, such as;the- a^ 

* * * * can be used and the; poly isocyanate compound protected by stability; under ordinary temperature at 
least can be obtained £>y making tljese ofte sort or two sorts or more, and said poly isocyanate 
compounds react. 

[0058] 

It is appropriate to aquosity epoxy resin dispersion liquid (a) and the (above-mentioned component (a)) 
(a)/(a2) =95 / 5 - 55/45 (mass ratio of a'nonyolatile matter), and to blend such a poly isocyanate 
compound (a2) preferably as a curing agent at a rate of (a)/(a2) =90 / 10 - 65/35. There is absorptivity in 
the poly isocyanate Qompouhd,:and if this is blended exceedirig (a)/(a2) =55/45, the adhesion of a 
surface treatment cqat wiir;be;degi^ unreacted poly isocyanate compound will 

move into the upper coat^ and ii will cause hardening inhibition and poor adhesion of the upper coat. As 
for the loadings of such a viewpoint to the poly isocyanate compound (a2), it is desirable to carry out to 
or less (a)/(a2) =55/45. 
[0059] 

In addition, although water-dispersion iesin fully constructs a bridge by addition of the above cross 
linking agents (curing agent), in order to increase low-temperature cross-linking further, it is desirable to 
use a well-known hardening apceleratot catalysf. iASjtJhis h^ catalyst, N-ethyl 

morpholine, a dibutyl tin JIRAU i^te, naphtl^enic-acid cobalt, the 1st tin of chlorination, zinc 
naphthenate, a bismuth nitrate, etc. can be used, for example. 

Moreover, resin, such as a well-known acrylic, alkyd, and polyester, can also be mixed and used with 
epoxy group content resin (B) with an eye on some object disposition top, such as adhesion. 
[0060] 1 

The following technique . can be taken order to form into moisture powder the resultant of the 
hydrazine derivative (C) (the need is accepted fur ther and it is an active hydrogen content compound 
(D)) which has a pblyalkylene glycol modified epoxy re>sin (A)^ epoxy group content resin (B), and 
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active hydrogen. 

**1 Technique which a dibasic acid oriecondjary amine etc. which is the epoxy group and active 
hydrogen content compound of epoxy group content resin (namely, resin (A), (B)) is made to react, and 
is made to neutralize and form into moisture poWderwitti tertiary amine, an acetic acid, or phosphoric 
acid etc. which is a neUtralizer ; '"i " ! : ; " ; ! ' • 

**2 Technique which uses for a dispersant an epoxy resin and the modified epoxy resin to which make 
end hydroxyl-group content polyalkylerie oxide, such as a polyethylene glycol and a polypropylene 
glycol, come to react with isocyanate, and is made to form into moisture powder 
* *3 Above-mentioned * * 1 * *2 Technique used together 
[0061] ^; : , : . 

In addition to the specific watgr-dispersion resiri mentioned above, onesort, such as for example, acrylic 
resin, ure thane system, resin, pojy ester §yste^ resin, ethylene resin, an alkyd resin, 

phenol resin, arid olefine:r4siri, or two sorts or more- ihay;^ resin 
and/or water soluble resin,; and about 15mass% may be blended with a surface treatment constituent as 
an upper limit at a rate in all the inside of resin solid content. 
[0062] 

Next, the silane coupling agent which is the aboveTinentioned component (b) is explained. 
As this silane coupling agent, for example Vij&yl njethoxy silane, A vinyl ethoxy silane, vinyl « 
trichlorosilane, vinyltrimetoxysilane, Vinyltriethoxysilane, beta-(3, 4 epoxycyclohexyl) 
ethy ltrimethoxy silane; Gamm^-^ 

gly cidoxy propy Imethyldietoxy^il^ie, ^amma^gly cidbky >propy ltriethoxy silane, N-beta (aminoethyl) 
gamma-aminopropyl methyl dimethoxysilane, N-beta (aminoethyl) gamma-aminopropyl 
trimethoxysilane, a N-beta (aminoethyl) gamma-aminopropyl TORIMEEKI gardenia fruit run, gamma- 
aminopropyl trimethoxysilane, gamma-aminopropyl triethoxysilane, Gamma- 
methacryloxypropylmethyldimethoxysilane, gamma-methacryloxpropyl trimethoxy silane, Gamma- 
methacryloxypropylmethyldiettoxysilaiie, ga^ina-methacryloxypropyl triethoxysilane, Gamma- 
mercaptpropylmethyl dimethoxysilane, gahuna-mercapto propyltrimethoxysilane, P-styryl 
trimethoxysilane, gaiiim^-acrytoxypropjiyitrim 

trimethoxysilane, gamma-ureido p?op^l;triethoxysiljane, .Gammarchloropropyltrimetoxysilane, bis 
(triethoxy silyl propyl) tetrasulfide, gamma-isocyanate propyl triethoxysilane, gamma-triethoxy silyl-N- 
(1, 3-dimethyl-butylidene) propylamine, N-(vinylbenzyl amine)-beta-aminoethyl-gamma-aminopropyl 
trimethoxysilane etc. can be mentioned, it is independent in these one sort, or two or more sorts can be 
mixed and used. ' 

[0063] T }■ . f 

In this invention, when a surf ace. treatment constituent contains a silane coupling agent with a specific 
acid component, in ordW for wMterra§t : prbo£tq : improve, ^reason which was explained previously can 
be considered. . / ; . \. v >y\ ; ; 

Moreover, a silane coupling agenrwith the amino group is desirable especially as a reactant functional 
group from the viewpoint of having the water-dispersion resin of the above-mentioned component (a), 
and a functional group with high reactivity also in the above-mentioned silane coupling agent. As such a 
silane coupling agent, for example N-beta(aminoethyl) gamma-aminopropyl methyl dimethoxysilane, 
N-beta (aminoethyl) gamma-aminopropyl trimethoxysilane, a N-beta (aminoethyl) gamma-apiinopropyl 
TORIMEEKI gardenia fruit tun, gamma-amiro gamma-aminopropyl 
triethoxysilane, etCv are mentioned, S^cifically '!KB1^ Chemistry, "KBE- 

903", "KBM-603", M kBE-602" ? "KBE^603" i&\ are: trade names), etc; can be used. 

[0064] ' \ - : j r ■■ ; ' 

the solid content 100 mass section of the aquosity epoxy resin dispersion liquid whose loadings of a 
silane coupling agent are the above-mentioned component (a) - receiving - the 1 - 300 mass section - 
it is preferably appropriate the 5 - 100 mass section and to consider as 15 - 50 mass section still more 
preferably. The loadings/Of a silane coupling agent are inferior in corrosion resistance in under 1 mass 
section, on the other hand, since sufficient cdat cannot be formed if the 300 mass sections are exceeded, 
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the effectiveness which raises adhesion and barrier property with water-dispersion resin cannot be 
demonstrated, but corrosion resistance; fells. 
[0065] 'V : .- v. 

Next, the phosphoric acid and/or hexafluoro metal acid which are the above-mentioned component (c) 
have the operation which it acts [ pper^ion ] on an inactive plating surface of metal, and activates a 
plating surface of metal. This phosphoric acittancl a hexafluoro metal acid may be used independently, 
respectively, and may be used together. 

Although especially the class of hexafluoro metal acid is not limited, the hexafluoro metal acid 
containing one or more sorts of elements especially chosen from Ti, Si, and Zr, such as titariic-acid 
fluoride, fluoride zirconic acid, and fluoric acid, is desirable, and these one sort or two sorts or 
more can be used. v' : *> •'. 

[0066] . >% f ,. l; : ,,: ■ ,.«,..,..,-,,.. :.. „ 

the solid content 100 iiiass section of the aqurisity eppxy resin dispersion liquid whose loadings of a 
phosphoric acid and/or a, h^xaihiofb metal acid are the above-mentioned component (a) - receiving - 
the sum total - 0.1 - 80 mass section : - it is preferably appropriate 1 - 60 mass section and to consider as 
5 - 50 mass section still more preferably. Since the meltable component of a coat will increase, and 
corrosion resistance falls, it is not [ be /.it / if / the loadings of a phosphoric acid and/or a hexafluoro 
metal acid are inferior in.corrpsion resistance in under the 0.1 mass section and 80 mass sections are 
exceeded on the other hand, ] desirable^ ; .• ',*! ; . 
[0067] £ : y . ; .; 

Water-soluble phosphate Can be blended wit^a;surf|ce 'treatment constituent if heeded for the purpose 
of corrosion-resistant jteprpverifjem. As^ihis ^fer-sphifcle phosphate!, one sort of metal salts, such as 
orthophosphoric acid, a pyloph^sphoric acid, polyphosphoric acid, and a metaphbsphoric acid, or two 
sorts or more can be used, for example. Moreover, one or more sorts of the salt (for example, phytic 
acid, a phytic acid salt, phosphohic acid, phosphonate, and these metal salts) of an organic phosphoric 
acid may be added. Moreover, the first phosphate is suitable from fields, such as the stability of a 
surface treatment constituent, ajso in them. 

There is no definition also with a special phosphate's iii inside of coat existence gestalt, and it does not 
ask [ a crystal or ] whether it is anaorph^us. Moreover, there is ho constraint special also about the 
ionicity of the phosph&te ifi the;inside of a coat and solubility: It is thought by blending water-soluble 
phosphate that the reasbn whose corrosion resistance improves is for water-soluble phosphate to form a 
precise poorly soluble compound at the' time of coat formation. 
[0068] 

Although a silane coupling agent is carrying out a chemical bond to both the activated plating metal and 
coat formation resin as stated previous^, and ;the outstanding adhesion and the. corrosion resistance of a 
plating metal and coat formation resin :fre acquired, an inactiye part exists in a plating surface of metal 
unescapable, and the^st-prbqfing ef^^ to such an inactive site 

that it is hard to produce jthte abov6tmentipndd chemical bond; Water-soluble phosphate forms a precise 
poorly soluble compound to the part of Such a plating coat at the time of coat formation. That is, pH 
rises by the plating coat / surface treatment constituent interface with the dissolution of the- plating coat 
by the phosphoric-acid ion of water-soluble phosphate, consequently the precipitate coat of water- 
soluble phosphate is formed, and this contributes to corrosion resistance improvement. 
[0069] ' ; ; y. 

Moreover, from a thing viewpoint of aciquiriiig the especially .excellent corrosion resistance, especially 
as a cation kind of water-soluble phospbkte, aiuiorinih^ and; Mg are desirable and it is 

desirable to use the: ^water-soluble fehos^ate ioo^tainihg one or more sorts of elements chosen from 
these. As such water-splubie phosphate, for example, the first aluminium phosphate, the first 
phosphoric-acid manganese, the first phosphoric-acid nickel, and the first magnesium phosphate are 
mentioned, and the first aluminium phosphate is the most desirable also especially among these.. , 
Moreover, as for mole-ratio [ of the cation component and 20P5 component ] [cation]/[P205], it is 
desirable that it is 0.4-1:0. Mole ratio |£ cation] Since the poor solubility of a coat is spoiled for / [P205] 
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with the phosphoric acid of fusibility less than by 0.4 and corrosion resistance falls, it is not desirable. 
On the other hand, since processing liquid ammonia quality will be remarkably lost if 1,0 is exceeded, it 
is not desirable. '? 
[0070] • > V 

the solid content 100 mass section of the aqiiosity epoxy resiri: dispersion liquid whose loadings of this 
water-soluble phosphate 1 are the abbve^entiohed component (a)— receiving - the rate of solid content 
-- 0.1 - 60 mass sectioii -? it is preferably appropriate 0;5> 40 mass: section and to consider as 1 - 30 
mass section still more preferably/In iincler the 0.1 mass section, since the meltable component of a coat 
will increase, and corrosion resistance falls, it is not [ be / it / if / the improvement effectiveness of, 
corrosion resistance / loadings / of water-soluble phosphate / is not enough and exceeds 60 mass 1 
sections on the other hand, ]. desirable. * . 

[oo7i] : ..; : . 

A non-chromium system rusf-proofing additive can,be Wended, with a surface treatment constituent if 
needed for the purpose of corrosion-resistant ^ ImproVeineht. By bleiidirig such a non-chromium system 
rust-proofing additive mto;a surface treatment constituent, the especially excellent anti-corrosiveness 
(self-remedy nature) can be obtained. r , 

As for especially this non-chromium system rust-proofing additive, it is desirable to use one or more 
chosen from the following (el) - (e5) inside, 
(el) Silicon oxide . j 

(e2) Calcium or a. lime . compound; J x 

(e3) Poorly soluble phosphoric-acid compound : \ ; . / 
(e4) Molybdic-acid^mppiind;, " i ' 1 .V . 

(e5) The organic comjlbunji cOMaming'dne or; mOrei sorts chosen from triazoles, thiols, thiadiazole, 
thiazoles, and thiurams oif S atoms 

The detail and corrosion prevention device of a non-[ these (el) - (e5) ] chromium system rust-proofing 

additive are as follows. 

[0072] ; 

First, although colloidal silica and the <fry jtype silica which are a particle silica as a component of the 
above (el) can be used, it is desirable to use*^ exchange silica which combined calcium 

with the front fac<i especially from a cotrosioh rpsistanc^ viewpoint. \ 

As colloidal silica, ^Saow tex Ormaiie from Niss^i Chemistry, 20, 30 and 40, and C and S (all are 
trade names) can be used, : and it is r AEROSIL made from Japanese Aerosil as fumed silica, for example. 
R971, R812, R811, R974, R202, R805, : and 130,200,300,300CF (all are trade names) can be used. 
Moreover, as a calcium ion exchange silica, it is SHIELDEX made from W.R.Grace&Co. C303, 
SHIELDEX AC3, SHIELDEX ACS (ail are trade names), SHIELDEX made from Fuji SHIRISHIA 
Chemistry, SHIELDEX SY7 10 (all are^ade ijames) etc. can be used. These silicas control acceleration 
of corrosion by contributing to generation of the corrosion product of precise and stable zinc under 
corrosive environment* And forming this cOrrbsioh prodtict in a plating front face precisely. 
[0073] : [ : W : f: ; \j \ : > ' ' ; [...'' 

Moreover, the above (e2) and especially the component of (e3) discover the anti-corrosiveness (self- 
remedy nature) which was excellent with a precipitate operation. 

Any of a calcium oxide, a calcium hydroxide, and a calcium salt are sufficient as the lime compound 
which is the component of the above (e2), and these One sort or two sorts or more can be used for it. 
Moreover, a peach is good using the doable saft containing cations other than calcium, such as calcium 
phosphate and zinc besides the simple salt which; especially a . limit does not have in the class of calcium 
salt, either, and cotit^nslonly calcijumi^ cations,* such as a calcium silicate, a calcium carbonate, and 
calcium phosphate, and c^ciiinj pt^osp&ate rna^esiwir, and calcium, thiis (e2) ~ calcium more **** 
than zinc and aluminum wifiich ar^ a plating metal carries out the precedence dissolution at the bottom of 
corrosive environment, and a component blocks a defective part as OH- which this generated by the 
cathode reaction, and a precise poorly soluble product, and controls corrosion reaction. Moreover, when 
blended with the above silicas, calciumHon sticks to a front face, it neutralizes electrically and surface 
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<• :.v 1 ^•'^^ ; - ' :-, :. , 

: v ^ ■ p : f ■« : .:• ! v.; ; ; • ■; 

charge is condensed. Consequently, a precise arid poorly soluble protective film generates, corrosion 
blocks, and corrosion reaction is controlled. 

[0074] < 
Moreover, poorly soluble phosphate cap be used as a poorly soluble phosphoric-acid compound which is 
the above (e3). This poorly soluble phosphate contains the salt of all classes, such as simple salt and 
double salt. Moreover >: definition may aiot be iiithe it, and which metal 
cations, such as poorly soluble phpsphtinc-acidizihc; magnesium phosphate, calcium phosphate, and 
aluminium phosphate, are sufficient. Mbreo^r,;thert is ito defihitibh in whenever [ frame / of 
phosphoric-acid ion /, or Condensation J etc., any of normal salt, 2 hydrogen salt, 1 hydrogen salt, or 
phosphite are sufficient, and normal salt contains all condensed phosphates, such as a polyphosphate 
besides an orthophosphate, further. Zinc and aluminum of the plating metal eluted by corrosion generate 
a precise and poorly soluble protective /ilm by the phosphoric-acid ion and complexation reaction which 
were dissociated by hydfolysis/and these poiaiply soluble phosphorus compounds block a corrosion 
origin, and control corrosion reaction. \ < r .,'«'. 
[0075] ' ; % ' : ;; i ' '"'f . ' : 

Moreover, as a molybidicr^cid ^irfpoUftd of tlie^aboye (e4), molybdate can be used, for example. 
Definition does not have this molybdate in whenever [ that frame and condensation ], for example, 
alt.molybdate, paramolybdate, metamolybdate, etc. are mentioned. Moreover, as double salt, 
phosphoric-acid molybdate etc. is mentioned including all salts, such as simple salt and double salt. A 
molybdic-acid compound discovers self-remedy nature according to the passivation effectiveness. That 
is, a corrosion origin is blocked by forming a precise, oxide in a plating coat front face with dissolved 
oxygen under corrosive environment, and corrosion reaction is controlled. 

[0076] '7r ;r '/ :' V- : '\ 0 \i/*T'" u : ; 

Moreover, as an organic tompourid ofrifie abdye the following can be mentioned, for example. As 
triazoles, namely, 1, 2, 4-tfiazole, 3-amilio-l,2,4-triazole, 3-mercapto - 1, 2, 4-triazole, 5-amino-3- 
mercapto - 1, 2, 4-triazole, lH-benzotri'azol, etc. again as thiols l,3,5-triazine-2,4,6-trithioU 2-mercapto 
Benz imidazole, etc. again as thiadiazole 5-amino-2-mercapto - 1, 3, 4-thiadiazole, 2,5-dimercapto- 
1,3,4-thiadiazole, etc. again as thiaz;ole$ 2-N and N-diethylthio benzothiazole and 2- 
mercaptobenzothiazoie are mentioned fer a tetraethylthiuram disulfide etc. as thiurams again, 1 
respectively. These organic compounds discover self-reiriedy nature according to an adsorption effect. 
That is, the zinc eluted by corrosion and'aluminjuin blo&k a wirosibn orijgiriby, sticking to the polar 
group containing the sulfur whicfr^ and forming an inactive coat, and 

control corrosion reaction.* * v < ■ 

[0077] 

It is appropriate 0.1-50 mass section and to make preferably the loadings of a non-chromium system 
rust-proofing additive into 0.5 - 30 mass section at a rate of solid content to the solid content 100 mass, 
section of the aquosity epoxy ;resin dispersion jiquid which are the above-mentioned component (a). In 
under the 0. 1 mass section, since not Qnly paintwork and workability fall, but corrosion resistance will 
fall if the corrosioh^resistant ihiprovemeht effectiveness after alkali-proof cleaning is not fully acquired 
but exceeds 50 masssrct&tas on the otjfer h^, the loadings of this non-chromium system rust-proofing 
additive are not desirable. * " 

In addition, since two or more sort compound addition of the above (el) of - (e5) and the rust-proofing 
additive may be carried out and a corrosion prevention operation of a proper is compound-ized in. this 
case, respectively, more advanced corrqsion resistance is acquired. Especially, the corrosion resistance 
which was excellent in this orie.or morpsprts especially when [ of the component of (e3), (e4), and (e5) ] 
compound addition of of the components of r (e3).(e5) ;was carried out especially preferably is 
acquired, using a calghim ion exchangfe silica-as a component bf the above (el). 
[0078] •>:; < h f v } ' :. : l - 

Moreover, in a surface treatment cfcat(and surface treatment constituent), one sort, such as other oxide 
particles, molybdophosphate (for example, an aluminum oxide, a zirconium dioxide, titanium oxide, 
cerium oxide, antimony oxide, etc.) (for example, molybdophosphoric acid aluminum etc.), and organic 
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inhibitor (for example,a ^ hydrazine and Its d^rivativfi, thiol rompoiinds; thio carbamate, etc.), or two 

sorts or more can be addeid as a corrosion inhibitor. 

[0079] 

Furthermore, the need is accepted. In a surface treatment coat (and surface treatment constituent) as an 
additive An organic color pigment (for jexample, a condensed multi-ring system organic pigment, a 
phthalocy anine system organic pigment etc.); Cblbring colors (for example, water-soluble azo metal 
color etc.), an inorganic pigment a (titanium oxide etc: jutd- conductivity) pigment (for example, zinc and 
aluminum --) [ for example, ] Metgil powder, Such as ^niHkel v Lynn-ized iron, antimony dope mold tin 
oxide, etc. can add one' sort, sufch as coupling age!nts : (f6r ; example, titanium coupling agent etc.) and a 
melamine cyanuric acid addition product, or two sorts or more. 

Desiccation thickness sets preferably to 0.1-0.8 micrometers 0.01-1.0 micrometers of surface treatment 
coats formed with the surface treatment constituent containing the above components. Desiccation 
thickness has inadequate corrosion resistance in less than 0.01 micrometers, and on the other hand, if it 
exceeds 1.0 micrometers^ conductivity ind workability will fall. 

[0080] - v r - ; : : ; ■« - ; , ■ ; ... 

Next, the concrete coat structure of th^urface freatmentcoat described above is explained. 
The coat structure af tjtte is^rface treatment coat forraed : in the front face of a zinc system plating steel 
plate or an aluminum system plating steel plate in this invention The amorphous compound layer 
containing P, Zn, or/and aluminum and'O, The specific epoxy group content resin which denaturalized 
with the hydrazine derivative of the upger layer, Namely, the polyalkylene glycol of number average 
molecular weight 400-20000, The poly jlkylene glycol modified epoxy resin which the bisphenol mold 
epoxy resin, the active hydrogen content cpmpoiind, and the poly isocyanate compound were made to 
react, and was obtainQc}.(A), Epoxy group content resiri other than this polyalkylene glycol modified 
epoxy resin (A) (B); M is what cdnsist$j[>f a h^draziae derivative (G) which has active hydrogen, and an 
organic resin matrix layer which makes "a matrix the water-dispersion resin which active hydrogen 
content compounds (D) other thaivthis hy drazirie ; derivative (C) were made to react if needed further, 
and was obtained. The deposit compouhd which contains P, Zn, or/and aluminum and O in a coat (an 
amorphous compound layer or/and organic resin matrix layer), and the deposit compound which 
contains P, Zn, or/and aluminum, Si an£ O; still more preferably are contained preferably. This surface 
treatment coat does not contain chromium at all. • 

[oo8i] ; . ;; I s ' ; /, ^ 

in order to give the coirosion resists excellent in substrate plating steel 

plates, such as a zinc systefri plating st&l plate, ^it^thfe^hrdmium free coat, it stated previously - as 
**1 With organic resin, the advanced barrier Layer used as the diffusion barrier of a corrosion factor is 
formed, and a cathode reaction is controlled. 

**2 A precise inactive layer (reaction layer) is formed in a plating coat surface by the reaction of a 
surface treatment constituent and a plating coat surface, and an anode reaction is controlled according to 
an inactivation operation of the ;plating coat frpnt face by this inactive layer. 
Things are effective and it is to a pan, , : 

**3 It reacts with the. deficit part (or breakage) of the a^Ve-irientioned inactive layer, this is restored, 
and it has the self -remedy iftiatt^r whic^ tnakps prehension and refractory metal ions, such as zinc ion 
which it is going to eliite from the part* (that is, it has self-remedy nature). 
Things are effective. 
[0082] 

According to the above-mentioned sur^ice^preparation coat which the surface treated steel sheet of this 
invention has, it is advanced barrier property Q by : the organic resin matrix layer by the side of the upper 
layer. [ above-mentioned * *1] While js:giyeh} it.is an inactivation operation () of a plating coat 

surface by the amo^lioustcdin^oufed layer bjfctha siite pf a lower layer. [ above-mentioned **2] It is 
self-remedy nature Q by the deposit coinpoupcl jjvhi<& is given and is contained in a coat still 

more preferably. [ above-mentioned **3] ****** will be given and advanced corrosion resistance will 
be given to a surface treated steel sheet-by these complex operations. 
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concentration of the amorphous compound which generated ithe abbye-mentibned amorphous compound 
layer when a surface IxUt^eiii constituent arid £ plating coat surface reacted - it consists of a compound 
containing Zn which is a layer thru/or a. coat and is a plating coat component, Zn originating in 
aluminum, or/and aluminum, the case where a plating steel plate is a zinc system plating steel plate - 
the description on the presentation of the above-mentioned amorphous compound - a mol [ P / Zn* ] 
more specifically, it is in containing and the point that mole-ratio [ of Zn and P ] [Zn]/[P] is 0.9-1.4. It is 
presumed that this compound is a compbund .(for « example, ZnHP04.2H20) of the second phosphate 
system. , « : ": U V. . \ 

[0083] ' 'r * ; * v ;. *. ... ; 1 

It is thought that the White*/ust*proof which Was excellent by forming such an amorphous compound 
layer is obtained because the aAode reaction in connection with generating of white rust is controlled 
even if a corrosion factor runs through ihe barrier layer by the side of the upper layer (organic resin 
matrix layer) and it reaches the front fape of a plating coat when this amorphous compound layer 
inactivates a plating layer surface as already stated. 

As for the thickness of this amorphous j^mpound layer, it is desirable that it is.lOnm or more from a 
corrosion resistance point. , j ,, J :: , - 

In order to make an amorphous compound layer form positively; it is desirable to perform heat-treatment 
after applying a surface tri^tiitent the induction-heating method (induction heating 

furnace). This is because it is heated from a steel plate side, so the reaction of a plating coat and a 
surface treatment constituent is promoted and it becomes conditions advantageous to generation of an 
amorphous compound layer in heating by the induction-heating method. 
[0084] I ; 

The surface treatment coat, contains the^silane; compound which usually originates in the silane coupling 
agent contained in a surface tre^tont. constituent. In addition, this silane compound is included also 
when contained by the pr^entatiqri as a silane OTupKhg agent. ; 

Moreover, in order for a Surface trsatirient coatt to give advanced white-rusNproof, it is desirable that a 
surface treatment coat contains a specific deposit compound. This deposit compound is an amorphous 
deposit compound containing P, Zn, or/and aluminum and O, and when this deposit compound contains 
Si further, the white-rust-proof improvement effectiveness is heightened more. Zn contained in this 
deposit compound and aluminum originate in Zn and aluminum which are a plating coat component, 
and it originates in the silane couplingirgent by which Si is contained in a surface treatment constituent. 

[0085] . ' ] ; > V I V • 

It is thought that it ikmaSMy a ifes^ltaiUXcompo\ihd)lwMi an 1 acid component, and the above-mentioned 
deposit compound eanfoe^ amoiig the plating metal which 

dissolved from the piatinjg coa^ a^d a surface 1 treatment constituent ] including the acid components 
(phosphoric acid etc.) of optimum dose in a surface treatment constituent (deposit). Moreover, the silane 
coupling agent component in a surface treatment constituent is incorporated in a compound, and the 
deposit compound which contains Si aifiong the above-mentioned sludges can be made to generate in a 
coat, when such a deposit cqmpoijnd ajlo rationalizes the addition of the silane coupling agent in a 
surface treatment constituent (an addition is comparatively used as many eyes) (deposit). 

[0086] v\ < . ■ k 

Although the reason Whose white^strpcoof iimproyes when the abbve-iinentioned deposit compound 
contains in a surface-treatment £Oflt is necessarily not clear, acid components, such as phosphoric-acid 
ion eluted from the deposit compound, combine with metal ions, such as zinc ion eluted from the plating 
coat in the corrosion process, an insoluble compound is generated, and it is presumed that it is for, 
forming a stable precipitate protective ijlm and controlling corrosion (self-remedy nature being 
demonstrated). v . ; % 

Moreover, although the reason the wWte-nist : prbof which was more excellent by containing Si in a 
deposit compound is- obtained & not nfecessarily: clfe^* either!, that the solubility of the deposit compound 
under corrosive environment incre^ses^y cojnteint of St, and when Si in a deposit compound is 
incorporated by the amorphous cothpound layer, factors, like a resultant with metal ions, such as zinc 
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ion eluted from a plating qoatun a coriqsion process • feeeoroes: stability more can be considered. 

the deposit compound Which a Outface ^eatmentco^t usuaUy contains when a plating steel plate is a zinc 

system plating steel plate 1 : ^ a mol| P Z;Zn, ] -n it contains; Mole-ratio [ of Zn and P ] [Zn]/[P] is 0.9-1.4, 

and, more specifically, it is presumed ttjat this compound is a compound (for example, ZnHP04.2H20) 

of the second phosphate system. 

[0087] , 

the case where the deposit compound v^hose molis : ratio [ of Zn and P ] [Zn]/[P] is less than 1.0 is 
deposited in a surface treatment coat oh the 6ther hand— a mpl [ P / Zn, ], compared with the case where 
the included deposit compound is d^ more. This mole ratio [Zn] / [P] 

is presumed that less^han 1.0,deppsit compound is a cqmpound of the first phosphate (for example, Zn 
(H2P04) 2andH20) subject meltable in watdr. Althbugh the reason the white-rust-proof which was 
excellent especially by depositing such $ compound is obtained is not necessarily clear, this deposit 
compound reacts with metal ions, such as zinc ion which it is going to elute from the deficit part of an % 
amorphous compound layer, it is forming the second poorly soluble phosphate (for example, the second 
phosphoric-acid zinc), and it is presumed that it is for achieving the advanced function as self-remedy 
matter. • '. C .'. : ; !'•« <• : 

[0088] ; ; ' •i:- : \,^-v-.v-... . 

As stated previously,' 0101-2.Q fnicfometers of thickiiess of the surface treatment coat described above 
are 0.1-1.5 micrometers preferably ! Mbreov^r, a non-chromic solid 
lubricant, etc. can be made to contain in a surface treatment coat, as stated previously. 
Moreover, the surface treatment constituent for forming a surface treatment coat needs to be the thing of 
an aqueous intermediation system in order to make a compound layer (amorphous compound layer) and 
a deposit compound which were mentioned above generate, therefore water-dispersion resin is used as 
organic resin^ > '." : : . \'r - v - 
[0089] :i ; ' >>■ i ^■ -S^-- 

Next, the detail of the measuring method of a^coat ptesehtation of the surface treatment coat mentioned 
above is explained. As/for the ^uafttuitf ^ 

microscope used widely now and the coat croW section for which it asked with the energy dispersive X- 
ray analyzer, the actual condition changes with the creation approach of a cross-section sample, the 
Measuring condition of data, a data processing method, a quantum amendment numerical orientation 
method, etc. This **1 the quantum count based on the theoretical count which does not use a standard 
sample since it is substantially jmpossitfle to: prepare serially the standard sample for elemental analyses 
suitable for a strange sample observable [ with & transmission electron microscope ] - not adopting - it 
does not obtain but the computation mpdel for it is Various -- * *2 The quantum count approach of the 
relative concentration &f i^e hle^v^eleijfent mbfethaii Na to the light element below Na is based on the 
reason of not being established -globally . In addition to such a situation, the processing method of the 
characteristic X ray from other than the-measuring object part resulting from the configuration of a 
cross-section sample, the susceptor of cross-section sample, etc. also influences a quantum result 
greatly. . , i 

[0090] : ; ; v? , • 

So, the following approaches .were iused for measurement of the above-mentioned coat presentation in 
this invention. First; the micro sampling^deviee attache^ to convergence ion beam machining equipment 
(Focused Ion Beam* RB);>fB2M fdr creation of the cross-section sample 

for transmission electron microscopes, in addition, in order to protect this from the damage by ion beam 
exposure in advance of FIB processing In the front face of the test piece of the surface treated steel sheet 
which creates a cross-section sample, 200nm order flash plate vacuum evaporationo of the protective 
coat of C was carried put, and about lOQnm spatter coating of the protective coat of Au was further 
carried out on it. After covering C protective coat around 500nm further using the chemistry gaseous- 
phase vacuum evaporationo (CVD) device of FIB processing equipment, logging processing of a cross- 
section sample was performbd in the front-face pf mt d^^s^Ctip^i^plt logging part of the test 
specimen introduced iioto:;FIB?probessiftg equipment: The crbss-sectipn sample taken out using the micro 
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sampling device was finished to the thickhess'suitable for transmission electron microscope observation, 
after fixing to the straight-line part of the, me^scus4ike;spe^ made frorri Mo using the CVD 

device. , \[ . , '< v£ ,./* .'■ . .. . ' 

Thus, energy dispersive X*ray analyze? PhoeSpiix equipped with the Super-UTW mold detector attached 
to transmission electron microscope CM20F^G' and this made from Philips which carried the field 
emission mold electron gun made from EDAX was used for the component analysis of theicreated cross- 
section sample. In addition, each acceleration voltage at the time of microscope image observation and 
elemental analysis was set to 200kV. ; 
[0091] " * ; : ' : i.- ; • ' * 

The presentation of an amorphous compound la^er art^ a deposit compound asked from the spectrum 
data collected from these locations by j&rfo and quantum 

amendment count. Since the re^oircei^ent (hetwork reinforcement) of the; net in a light element region 
may not be appropriately "calculated if fcackgrbtind processing is automatically performed in that case, 
the energy location where a peak does riot appear was specified by the manual, and it processed by the 
manual background method which connects this (clearance). In peak resolution, characteristic X ray, 
such as Mo and Au resulting from Mo mesh used as susceptor of a cross-section sample or the 
protective layer of Au, and Ga Resulting from^FIBlproeessing, was also taken into consideration. Each 
quantum count wa§ peifprmecj ysing the characteristic X ray/of the K series of each element contained in 
a chemical conversion coa|. In addition^amend^enticpun^ \yas performed by thin film approximation, 
and the model of Zaluzec-was use# forPthe c6irrecticxn factor (the so-called KAB factor). 
It can ask for the amorphbus compound layer of a surface treatment coat, and the mole ratio of Zn and P 
of a deposit compound as a ratio of the atomic concentration of Zn and P for which carried out in this 
way and it asked. 
[0092] 

Next, the upper coat (organic coat) fonfied in:the upper part of the above-mentioned surface treatment 

coat as the second layer coatis^xplai^ed. r * ; : : ; ; . / , \ J 
Besides, the prindp^xdfriponent Of a resin (^nstituent^nsiste of a resultant with the active hydrogen J 
content compound ^Iwhich consists of a hydrdzin^ derivative (G) which has active hydrogen, and coa 
formation organic resin (E), a part, or all the compounds of a layer coat is [ coat thickness ] the coats 
which are 0.5-2.0 micrometers. Besides- a layer coat does not contain chromium at all, either. 
[0093] 

If it is resin which it can react with the active hydrogen content compound (F) with which a part or all 
compounds consist of a hydrazine derivative; (G) which has active hydrogen as a class of coat formation 
organic resin (E)^ and . an active hydrogen cohteiit compound (F) can combine with coat formation 
organic resin by rfeaciibris; such ast^add&ion ^dj(»ndei^atioii, arid can form a coat appropriately, there 
will be no special constraint; A$ this cokt foMationibrgaiuc resin (E)j : an addition product or a 
condensate of ane poxy resin, a mo difigdepo xy resin, po lyur ethane resin , polyester resin, ajkydj^sin, 
the acrylic copolymer resin r p nl yhnt affipn p Tp . ^i rij phenni rpr . in^ nnH thpqp resin etc. canjie^mentionea, it 
is independent in one of sorts of these, or two or more sorts can be mixed and used, for example. 
[0094] : 

Moreover, as coat formation organic reSin (E)^ the epoxy group content resin (H) which contains an 
epoxy group in resin, from points, saich as reactivity, an e^se of a reaction, and anti-corrosiveness, is 
especially desirabte.^ which a part or all 

compounds consist <0fahy.to as this epoxy group contenty 

resin (H). An active hydrogen corifent cbmpound (F) can combine with coat formation organic resin by 
reactions, such as addition and condensation. And if it is resin which can form a coat appropriately, thei\e 
will be no special constraint. For example, an epoxy resin, a modified epoxy resin, an epoxy group 
content monomer and copolymerized acrylic copolymer resin, An addition product or a condensate of 
the polybutadiene resin which has an ejjfqxy g?pup, the polyurethane resin which has an epoxy group, 
and these resin etc. c&n be mentioned, it is independent, or tyvo or more sorts can be mixed and one so 
of these epoxy gr6up!c6hterit re'sini<:anjbe Us^l. ; ; ' - ! 
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Moreover, an epoxy resin and especially a modified epoxy resin are suitable from the adhesion on the 
front face of plating, and a corrosion resistance point also in these epoxy group content resin (H); 
Moreover, also in it, the thermosetting epoxy resin and thermosetting modified epoxy resin which have 
the cutoff nature Which Was excellent tpjcoi^ are the optimal, and it is 

advantageous especially when ^aJMngjfcbating wMghi ofa coat into a low, in order to obtain especially 
advanced conductivity aridlspot welding nature.;' 
[0095] i : . 

Make polyphenol, such as bisphenol A, Bisphenol F, and a novolak mold phenol, and epihalohydrin, 
such as epichlorohydrin, react, and confe to introduce a glycidyl group, or polyphenol is made to react t 
this glycidyl group installation resultani* further as the above-mentioned epoxy resin, an aliphatic series 
epoxy resin, an alicycle group epoxy resin^etc. are mentioned to the aromatic series epoxy resin and par 
which make molecul9!r; weight 0onie increase; it is independent about these one sort, or two or more 
sorts can be mixed aiidtuseid. Whe*i it jefeeds fjiid-forpiing [ in low temperature ], it is suitable for 
especially these epoxy resins that tiumber average riiolecular weight is 1500 on moie. 
[0096] v ~ 

The epoxy acrylate resin which denaturalized of the polymerization nature partial saturation monomer 
component containing epoxy ester resiri, an acrylic acid, or a methacrylic acid etc. to which could 
mention the resin which made various Modifiers react to the epoxy group or hydroxyl group in the 
above-mentioned epoxy resin as the atfo^ epoxy resin, for example, the drying-oil 

fatty acid was made t&re^ipt; the uretfene modified ^poxy resm to ^ was 
made to react can be-iilusWted. - ^ jj ; :. . ^ 

[0097] .'"'v ; \ ' ? • . r ; • * 

The resin which compounded the polymerization nature partial saturation monomer component which 
makes indispensable the above-mentioned epoxy group content monomer, the partial saturation 
monomer which has an epoxy group as'copolymerized acrylic copolymer resin, acrylic ester, or 
methacrylic ester by the solution polynjerization method, the emulsion polymerization method, or the 
suspension-polymerization method can be 'mentioned. 

As the above-mei^pned f^lyhferization, nature partial saturation monpmer component, for example \ 
Methyl (meta) acrylate, Ethyl:(meta) ac*ylate>: propyl (meta) acrylate, n~, iso-, or tert-butyl (meta) J 
acrylate, Hexyl (meta)' acrylate; 2^^ CI - 24 alky 1 ester of acrylic acids, such a|s 

DESHIRU (meta) acrylate and lauryl (Dpeta) acrylate, or a methacrylic acid; An acrylic acid, A 
methacrylic acid, styrene, vinyltoluene, acrylamide, acrylonitrile, CI - 4 alkyl-ether ghost;N of N- 
methylol(metha)acrylamide and N-methylol(metha)acrylamide, N-diethylamino ethyl methacrylate, etc . 
can be mentioned. , \ . 

[0098] '■; \ \ ; ; : ' • v ' \ 

Moreover, as a partiallsaturatioii monomer which has; an: epoxy group, if glycidyl methacrylate, glycidyl 
acrylate, 3, and 4-epoxycyclohexytaet^ (meta) adrylate etc. has an epoxy group and a polymerizatioi 
nature partial saturation radical} there will be no special consto^ \ 
Moreover, this epoxy group conteht monomer and the copolymerized acrylic copolymer resin can also j 
be used as the resin denatured by polyester resin, the epoxy resin, phenol resin, etc. 
[0099] , . 

Especially a desirable thing is resin whip h has the chemical structure shown in the bottom type ^yhich 1 
the resultant of bisphenol A and epihalbhydriri ats said epojey resin, and since especially this epoxy resip 
is excellent in corrosion resistance* it is -desirable;! ' 
[Formula 21 S. . vf ;* 7 - 1 ' ' \ 
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The manufacturing method of such a bispliienal A mold epoxy resin is widely known in this industr 
moreover, the aboye^eiti^6ned c&nueil sti^#6']y^;'f . isetfiiig'r^q;--; 0-50 - desirable - 1-40 ii is 
2-20 especially preferably 2 : \\ $ • 'iv! p 'v.-/ 

In addition, coat formation organic resiii (E) may be organic solvent dissolution mold, organic solvei 
distributed-process-input-output-equipriient, aqueous solution type, and moisture powder type any. 
[0100] 

At this invention, it aims at giving a hydrazine derivative into the molecule of coat formation organic 
resin (E), and, for tins f eason,{some ;ac^ehy^^n:cpntent compounds [ at least ] (F) (preferably all 
need to be the hydrazine derivative^ 

Although a thing as;sfi6wii bel^ jis tfotf fyaty ^ compound (F) 

which reacts can beJUusti^ted^ used when coat formatioh 

organic resin (E) is epoxy group content* resin, it is required to be the hydrazine derivative with which 
some active hydrogen content compounds [ at least ] (F) (preferably all) have active hydrogen also in, 
this case. 

- The hydrazine derivative which has active hydrogen 

- The amine compound-of the: 1st class: which has active hydrogen, or the 2nd class 

- Organic acids, such as ammonia arid it carboxylic acid v '■■ 

- Hydrogen halides^§iieh as : a ; %d|pge^thlor^d^ • "Tv 'v*.' • 

- Alcohols, thiols r d ■ : ; |£ - I : : i : " : V: 

- The 4th class chlorination agent frWcfcis the mixture of the hydrazine derivative or tertiary amin< i 
which does not have active hydrogen, and an acid 
[0101] 

As a hydrazine derivative (G) which ha& said active hydrogen, the following can be mentioned, foi 
example. . > ; : 5 •: ; y . .. 

**1 Hydrazide compounds, s\ich as KARUBC) hydrazide, propionic-acid hydrazide, salicylic-acid 
hydrazide, adipic^G^;diliydr$2adei se^ic^agiddiK^^ acid dihydrazide, isoph" 

acid dihydrazide, Aio'|C^Ufilp %dr?»ide^ ;4- 4rid : 4'^xybis benzene sulfonylhydrazide, a 
benzophenone hydrazbne, and amino {iolyacrylamide; 

**2 Pyrazole compounds, sucKas a pyrazole, 3, 5-dimethylpyrazol, a 3-methyl-5-pyrazolone, ancf 3- 
amino-5-methyl pyrazole; 
[01021 e 



alic 
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**3 1, 2, 4-triazole, 3-amino-l;2,4^triazple, 4-amino - 1, 2, 4-triazole 5 3-mercapto - 1, 2, 4-triazole, 5- 
amino-3-mercapto - 1, 2, 4-triazole, 2, 3-dihydro-3-oxo-- 1, 2, 4-triazole, lH-benzotriazol,:l-hydrbxy 
benzotriazol (one hydrate), 6-methyl-8-4iydroxy triazolo pyridazine, 6-phenyl-8-hydroxy triazolo 
pyridazine, 5-hydroxy-7-methyl - Triable compounds, such as 1, 3, and 8-TORIAZA indolizine; 

[0103] 1 - ' ■; ; v : f ! : . , ; 

**4 5-phenyl - 1, 2^3, 4rtetrazole, 5-n^rcapto-lrph^ such as 1, 2, 3, and 4- 

tetrazole; -V..--' : '» i^. >?■ -.. a ' r," • 

**5 5-amino-2-mercapto;^ 1, 3i, 4-thiadiazole, and 2,5-dimercaptp- 

1,3,4-thiadiazole; r 

**6 Pyridazine compounds, such as maleic hydrazide, 6-methyl-3-pyridazone, 4, 5-dichlorp-3- 
pyridazone, 4, 5-dibromo-3-pyridazone> the 6-methyl -4, and 5-dihydro-3~pyridazone 

[° 104 i . v^-.. ,i . .. ... , . . , . • 

Moreover, especially the pyrazole compound And triazple compound that have the cyclic Structure of a 
five-membered ring in cyclic structure also in these ar 

suitable. These hydrazine derivatives are independent in bne sort, or can mix and use two or more sorts 
[0105] ' v" " > •> ' : ' : p I- '][ / l . • ! : - . 

As an example of representation of the famine cbmpound which has the above-mentioned active 
hydrogen which can be used as some active hydrogen content compounds (F), the following can be 
mentioned, for example. > . 

**1 Compound which v/as madp: to cariry out the pyrogenetic reaction of the 1st class amino group of tne 
amine compound containing thb one; 2aid da&apinp groups, such as diethylenetriamine, ' 
hydroxyethylamino et^ propylamine, and the one oi 

more 1st class ammo ^oiiips tp^a k&tohj^ an aldehyde, or a carboxylic acid at the temperature of about 
100-230 degrees Cf aiici denatural&edtb aldfmine, ketiimne, oxazoline, or imidazoline; 

[0106] • ] t. ;7 

**2 The 2nd class monoamines, such as diethylamine, diethanolamine, and G n- or -isorpropanolaminej, 
N-methylethanol amine, and N-ethyl ethanolamine; 

**3 Secondary amine content. compound which was made to add mono-alkanolamine like 
monoethanolamine; and tik^ Michael addition reaction, and was obtained; 

**4 Compound which denaturajizftd the 1st class; amino gypup of alkanolamines, such as 
monoethanolamirie', i^tieo pentanoi amine, 2T^inp ;propMol ? 3-amino propariol, and 2-hydroxy- 
2Xamino propoxy) ettiy^ •'; T * 

[0107] ,t r 

Since the hydrazine derivative or tertiary amine in which the above-mentioned 4th class chlorination 
agent which can be used as some active, hydrogen content compounds (F) does not have active hydroge^i 
does not have an epoxy group and reactivity in itself, in order to enable an epoxy group and the reactioi 
of these, it is taken as mixture with an acid. The 4th class chlorination agent reacts with an epoxy grou 
under existence of water if needed^ and fonds epoxy /group content resin and the 4th class salt. 
Any of inorganic 'acids; such a£ organic adds? such ;as : ^it/a^tip;4cid ; ;and ; a lactic acid, and a hydrochloric 
acid, are sufficients ^jhe/apid itee^ in order i»; obtain tKeHthi class chlorination agent. Moreover, 3^6- 
dichloro pyridazine etc. cah be mentioned as a hydrazine derivative which does not have active 
hydrogen used in order to obtain the 4th class chlorination agent, and dimethylethanolamine, 
triethylamine, a trimethylamine, a triisqpropyl amine, methyldiethanolamine, etc. can be mentioned as 
tertiary amine, for example. > 

[0108] 1 x - ,;■ , :> 

The resultant with thg s active hydrogen content 0om^und (F)^with which coat formation organic resin 
(E), a part, or all Co^jwunds consist of 6 hy divine ;deriyitiye (G) which Ms active hydrogen makes 
coat formation organi^'re^n (B) a&I l&$(K) : #t§F$C^ of active hydrogen content compounds react 
at 50-150 degrees C prefeftbly^oti about abotiit 1 to 8 hours, and is acquired. 

This reaction may be performed by adding an organic solvent, and especially the class of organic solv< 
to be used is not limited. For example, an acetone, a methyl ethyl ketone, methyl isobutyl ketone, 
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Ketones, such as a dibiityKie^ Ethanol, a butanol r 2-ethylhexyl alcohol, benzyl 

alcohol, ethylene glycol, Ethylene r glycol mono-isopropyl ether, ethylene glycol monobutyl ether, The 
ethylene glycol mono-hexyl ether, propylene glycol, Propylene glycol monomethyl ether, a diethylene 
glycol, Alcohols and ether containing hydroxyl groups, such as diethylene glycol monoethyl ether and 
the diethylene-glycol monobutyl ether; pthyl acetate, Ester, such as butyl acetate and ethylene-glycol- 
monobutyl-ether acetate; aromatic hydfecarb^h ? :Such as toluene and a xylene, etc. can be illustrated and 
these one sort or two^sort^or mpre;caB be usj£^.:MOTje«,^er, f^m.fields, such as solubility with an epoxy 
resin, and a paint film plasticity:, e^eq^lly the solvent pf a ketone system or an ether system is desirable 
in these. • ' ' - 5 '"'1 l \. \ [ '* r ■ 

[0109] • 

As for the rate of a compounding ratio with the active hydrogen content compound (F) with which coat 
formation organic resin (E), a part, or all compounds consist of a hydrazine derivative (G) which has 
active hydrogen, it is desirable at a rate*pf solid content 0.5 - 20 mass section and to make an active 
hydrogen content compound (F) iritp M)i - lGmass section preferably especially to the coat formation 
organic (resin E^O^'mass-' section; r; ' : ;. 3 ;v; r* ; j v ;, • ■ 

moreover, when coaCforn^tiori. o^ani^tesm^"(E)^ is epoxy group. con tent resin (H) The rate of a 
compounding ratio Of epoxy gtbu$ content rfcsin (H) arid an active hydrogen content compound (F) th 
ratio [active hydrogen of the niimber of the active hydrogen radicals of an active hydrogen content 
compound (F), and the number of the epoxy groups of epoxy group content resin (H) — the base — ■ 
number of /epoxy groups] 0.01-10 - it is more preferably appropriate from points, such as corrosioi 
resistance, 0.1-8, and to be referred to as 0.2-4 still more preferably. 
[0110] 1 • t . • y • . : . : 

moreover, the rate^of ^hydrazine derivative (0) 0fvhay^ an active hydrogen eontpnt 

compound (F) --10"^OO^ip{ % f: mbife - desirable — 30 - ilOO^mbl % and a pan - it is appropriate 
consider as 40 - lOp-mol;^ prefer§bty/The Wte of a; hydrazine derivative (G) of having active hydrogen 
cannot give rast-proofirig'fonctioit sufficient less than [10 mol % ] for an organic coat, but the rust 
proofing effectiveness acquired becomes practically equal with the case where coat formation organi 
resin and a hydrazine derivative are usejd having only mixed. 
[0111] _j 

In order to form precise barrier layer anodic Oxide; coating in this invention, it is desirable to blend a 
curing agent into.a re^in c^ of the organic coat (the upper coat 

As the hardening approach intRe case\of forcing k £esiir constituent coat (i) The hardening approach df 
using the urethane-ize# reejctioti ofusodyanatie;ahd tfie ftydroxyl group in base resin, (2) Melamine, The 
etherification reaction between the hydroxyl groups in the alkyl ether-ized amino resin which makes th \ 
monohydric alcohol of carbon numbers v l-5 come to react to some or all of a methylol compound that 
makes formaldehyde come to react to ope or more sorts chosen from a urea and benzoguariamine,- and 
base resin Although hardening approach ** to be, used is suitable, especially the thing for which the 
urethane-ized reaction 6f isocyanate anfl the hydroxyl group in base resin is made into a main reaction U 
suitable. . ... -1 ;. • ; ,1*. • ' . ■ ■ 

[0112] ■ ' * <■■[ :• " ;/ • >; " . ; K - • ■ 

The poly isocyanate eote^undmsed bythe hardening approach of the aboye (1) is a compound which 
carried out the partial reaction of the aliphatic series and the alicycle group (heterocycle is included) 
who have at least two isocyanate radicals in 1 molecule, aromatic series isocyanate compounds, or thosje 
compounds with polyhydric alcohol. As such a poly isocyanate compound, the following can be 
illustrated, for example. , \ 

**1 m- or p-phenyl§ne> diisocyanate, 2£and 4>»oy 2, 6-tolylene diisocyanate, o-or p-xylylene 
diisocyanate, hexamethylepe di-isdcyanate, dimer acid diisocyanate, isophorone diisocyanate 

[0113] >^'v' • : i .:• ^; : ;v ;i -^y ■' : :' : ' v - : :'.' J - : ;;- ,;: 

**2 Above-mentioned;!* ^Th^cdjppouhd Withrwhieh lt;is the resultant of ******** independent, or 
those mixture and polyhydric alcohol (tetravaleiit alcohol [, such as trihydric alcohol; pentaerythritol ], 
such as dihydric alcohol; glycerols, such as ethylene glycol and propylene glycol, and trimethylol 



\ 
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propane; 6 ** alcohol;* jsudb as a sdrbit^ and:^ two isocyanates remain 

in 1 molecule ^ ^ ? ; 

These poly isocyanate conipouhdtf are independent about one sort, or two or more sorts can be mixed 
and used for them. 

[0114] v 

moreover - as the protective agent (blqpk agent) of the poly isocyanate compound - for example 

**1 Aliphatic series monoalfephol; such as a methanol, ethanol, propanol, a butanol, and octyl alcohol 

**2 The mono-ethe^ Snchas the n^ono-ether;^ diethylene glycol, for example, 

methyl, ethyl, propyt;(n^ •. ■ : 

**3 Aromatic alcoHol^sucM as k plienol and bfe^ol ^ 

**4 Oximes, such as the aceto oxime and methyl ethyl ketone oxime 

**** can be used and the poly isocyanate compound protected by stability under ordinary temperature ai 
least can be obtained by making these one sort or two sorts or more, and said poly isocyanate 
compounds react. S 

[0115] • : : : : 

It is appropriate ==95 / 5 £ 55/45-(weig^t fatio df ^nonvolatile matter), and to blend such a poly 
isocyanate compound (1) p^ef£fabfy tdfcoat fonnatioh organic reisin (E) at a rate of (E)/(I) =90 / 10 - 
65/35 as a curing agent, lifere is absorptivity in; the ;poly "isocyanate compound, and if this is blended 
exceeding (E)/(I) =55/45," fhe adhesion of the upper coat will be degraded. Furthermore, when finishing 
paint is performed on the upper coat, the unreacted poly isocyanate compound will move into a paint 
film, and it will cause hardening inhibition and poor adhesion of a paint film. As for the loadings of su^h 
a viewpoint to the poly, isocyanate compound (I), it is desirable to carry out to or less (E)/(I) =55/45 
[0116] 1 - *'\> : . ;■■■>* : : :> 

In addition, althoyj^ ^ation^^^ a bridge by addition of the above 

cross linking agerits (Quring ^ further, it is 

desirable to use a ^llvk^ accfele^tor catalyst. As this hardening accelerator catalyst, N- 

ethyl morpholine, a dibiityi tin JlEfcAUTate, n&phthehic-acid cobalt, the 1st tin of chlorinatioh, zinc 
naphthenate, a bismuth nitrate, etc. can be used, for example. 

Moreover, when using epoxy group content resin, for example for coat formation organic resin (E), 
resin, such as a well-known acrylic, al^d, and polyester, can also be mixed and used with epoxy groi 
content resin with am eye on some Object disposition top, such as adhesion. 
[0H7] : r i:';<\'^:^; , . . 

The upper coat can'bem^ if needed for tile 

purpose of corrosion-r£si)s^ can be obtained \py 

making such a non-chromium System riTst-proofing additive contain in the upper coat. 
As for especially this non-chromium system rust-proofing additive, it is desirable to use one or more 
chosen from the following (el) - (e5) inside, 
(el) Silicon oxide f " ?; 
(e2) Calcium or a lime .6ompqund : f v > 
(e3) Poorly soluble pjiosp^brie^cid cpmppupd - . f ; . 
(e4) Molybdic-ac0^m|kmnd x '} ■ ;V '■'[ 

(e5) The organic cpm^und cbntaininj^&ne or mo resorts chosen from triazoles, thiols, thiadiazole, 
thiazoles, and thiurams of S atomi " ; 

The detail and corrosion prevention device of a non-[ these (el) - (e5) ] chromium system rust-proofii 
additive are as having described the surface treatment coat previously. 

[0118] 

It is appropriate for the loadings of a ncrti^chrQmium system rust-proofing additive 0.1 - 50 mass sect]|on 
and to consider as 0.5 - 30 mass section preferably ait . a ra,te pi ;solid content to the solid content 100 
mass section of tlie iisii^ro^ mass section, since not only 

paintwork, workability, aft3 WeldabiH^^ if the corrosion-resistant 

improvement effectiveness after a^ali-proof cleaning is not fully acquired but exceeds 50 mass secticms 
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on the other hand„thfe;loa&n^ are hot desirable. 

In addition, since two^r more sort co^oundf^a44iti^n pf the above (el) of f (e5) and the rust-proofing 
additive may be carried out arid a corrdsion prevention operation of a proper is compound-ized in this 
case, respectively, more advanced -corrosion resistance is acquired. Especially, the corrosion resistance 
which was excellent in this one or more sorts especially when [ of the component of (e3), (e4), and (e5) 
compound addition of all of the components of - (e3) (e5) was carried out especially preferably is 
acquired, using a calcium ion -exchange^silica as a component of the above (el). 

[0119] ' "" j- ' I'l [> • : 

Into the upper coat, it ^ds to the ab Moreover, as a 

corrosion inhibitor other oxide patticle^;(forex^plfej an aluminum oxide and a zirconium dioxide — ) 
Molybdophosphate; Such as titaniiihi dxide, tfermm 6xide> and antimony oxide A (molybdophosphoric 
acid aluminum etc. and organic) phosphoric afcid and its salt [ for example, ] for example, phytic acid, a 
phytic acid salt, phosphonic acid, and pfiosphonate And these metal salts, an alkali-metal salt, an 
alkaline earth metal salt, etc. can add one sort, such as organic inhibitor (for example, a hydrazine 
derivative, thiol compounds, dithioc^amate, etc.), or two sorts or more. 

[0120] " : v v ■■■■ v ; s ■? . 

Into the upper coat, t forther, if needed^solid lubncaet^ in order to raise the workability ol 

acoat. ] l ;! .; 

As solid lubricant applicable to:; this invention the following is mentioned and these one sort or two sorp 
or more can be used, for example, r. 

(1) Polyolefine wax and paraffin wax:, for example, polyethylene wax, synthetic paraffin, native . 
paraffin, micro wax, chlorinated hydrocarbon, etc. 

(2) Fluororesin particle: (Pori polytetrafluoroethylene resin etc.), for example, poly fluoro ethylene res 
the Pori polyvinyl fluoride, poly vinylid&rie fluoride resin, etc. 

moreover -- in addition, -£ fatty*actf arpide system compound (for examples, octadecanamide -) A 
palmitic-acid amideymetk^ Oleic amide, an ESHIRU acid 

amide, an alkylene screw ; fatty4cid amide, etc., metal soap (for example, calcium stearate and lead 
stearate — ) One sort, such as metallic sulfide [, such as lauric-acid calcium and. palmitic-acid calcium, 
(for example, molybdenum disulfide, tungsten disulfide, etc.), graphite, and graphite fluoride, boron 
nitride, a polyalkylene glycol, and an ajkali-metal sulfate, or two sorts or more may be used. 
[0122] , V''V;. J ; -v > - . ' ; , , '■ • : 

Also in the above solid, lub.ricaijti pojty^thylefie wax.and a r fluororesin particle (even inside Pori 
polytetrafluoroethyl^e ^ 

As polyethylene wax";$t is:au<Jtfenjdust>^y Hoectost A.G., for example;. 9615 A, Auction dust 3715, 
auction dust 3620, auction;dust 3910 (all are trade names), Mitsuhiro - Formation - Sun Wacks of 
make 131-P and Sun Wacks 161 -P (all are trade names) - CHEMIPEARL made from Mitsui 
Petrochemistry W-100, CHEMIPEARL W-200, CHEMIPEARL W-500, CHEMIPEARL W-800, 
CHEMIPEARL W-950 (all are trade n^mes) etc. can be used. 

[0123] , ,y ; \. . ' ' ,• 

Moreover, as a fluprQresih parade; a tetrafluoroethylene particle is the most desirable, for example, it is 
RUBURON by 1^5 (all are trade names), Mitsui andl200 by 

E. I. du Pont de NemqtirSi^ C6; (aft are%ade hames^), Fluon dispersion by Asahi-ICI Fluoropolymers 
Co., Ltd. AD1, Fluon dis|)ifersimi AD2;Fluon Li41J, Fluon L150J, Fluon L155J (all are trade names) 
etc. are suitable. [ MP1100 and MP1200 ] 

Moreover, the lubrication effectiveness which was excellent with especially concomitant use of a 

polyolefine wax and a tetrafluoroethylene particle is expectable in these. 

[0124] / V' r ■£ ,. . ' ' ; . 

the loadings of the sqlid lubricant in the resin constituent 100 mass section 

for coat formation (sbtid content) £ reqdvingk--: 1 - -30 iMss section (solid Content) - it considers as 1 - 

10 mass section (solifrc^ T2>e lubrication effectiveness is deficient in the loadings of 
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solid lubricant in under 1 mass sectioned sipce paintwork will fall on the other hand if loadings 
exceed 30 mass sections, it is not desirable. • \ s y 

[0125] U ■/ ^: 1 ■ .v.:..- ; .'; r 

The upper coat which -the ^surface treatjid ste^sheet!bf ^s invention has uses as a principal component a 
resultant (resin constituent;) with the active hydrogen content compound (F) with which coat formation 
organic resin (E), a part, or all compounds consist of a hydrazine derivative (G) which has active; 
hydrogen. Although a curing agent, a non-chromium system rust-proofing additive, solid lubricant, etc. 
are added by this if needed further -■- thj? need - responding - as an additive ~ an organic color pigment 
(for example, a condensed multi-ring system organic pigment --) coloring colors (for example, organic 
solvent fusibility azo dye- --), such as a phthalocyanine system organic pigment Inorganic pigments, such 
as a water-soluble azp ; :ffl^ agents (for example, 

thiol etc.) and ^.cqjnLdu^tiy^; pi^n^t (£i^ exafnple, zjjbc£~?) Metal ^;pbw<Jer, such as aluminum and nickel, 
Lynn-ized iron, aritimbny; dope'mdld tin oxide, ttc. can add one soft, such as coupling agents (for 
example, a silane coupling agent, a titanium coupling agent, etc.) and a melamine cyanuric acid addition 
product, or two sorts or more. 
[0126] ; 

Moreover, the coating cotist^ principal component and an addition 

component for coat formation usually contains a solvent (an organic solvent arid/or water), and a 
neutralizer etc. is^de$l mfther^if needed. * 'V 

If it can dissolve of d&^ qf thje a^ve-mentioned coat formation organic resin (E) 

and an active hydrogefi c^ a coating constituent as the above- 

mentioned organic solvent, there is no special constraint, for example, the various organic solvents 
illustrated previously can be used. 

The above-mentioned neutralizer is blehded if needed, in order to neutralize and aquosity-ize coat 
formation organic resin (E), and wlieri doat formation organic resin (E) is cationic resin, acids, such as 
an acetic acid, a lactic acid, and foimic acid, dan be used fpr it as a neutralizer. 
The desiccation tl^clthess of thfe uppefccbat micrometers preferably. 

The film pressure oftijpuypzi coal has&he i^upicii^^ than 0.5 micrometers, 

and on the other hand; If tt^cknfess exc66ds 2.0 miafometers, weldabiiity and electrodeposition coating 
nature will fall. 

Moreover, as for the sum total thickness of the surface treatment coat of the first pass, and the upper coat 
of the second layer, from a viewpoint of weldabiiity or electrodeposition coating nature, it is desirable 
that it is 2.0 micrometers; or less. . £ 

[0127] ' - 7" ' k ; ' V' : : v ; " '•' 

Next, the manufa^^^appfoabh of th^surface treated stefel sh^t of this; invention is explained. 
In order to form the abjoye^men^ of a zinc system plating 

steel plate or an d'uftmu^ plate, stoying is carried out without applying to a plating 

steel plate side and rinsing the surface treatment constituent (processing liquid) which has the 
presentation mentioned above so that desiccation coat thickness may serve as the above-mentioned 
range. * 
[0128] ..... iL \ 

As an approach of forming d surface treatment constituent in a plating steel plate side, any of the 
applying method^ di0 costing; find a spray method ate Sufficient . As a spreading art, which approach is 
sufficient as roll coafers (3 v roU method^ 2 rofl metho.d8i;eta), a squeeze coating machine, a die coating 
machine, etc. Moreover, ft>is also possible to perform adjustment of coverage, equalization of an 
appearance, and equalization of thickness by the air knife method or the roll drawing method after the 
spreading processing by a squeeze coating machine etc. or immersion processing, and spray processing. 
[0129] 

After coating a surface-preparation constituent, stoving is performed without rinsing. As a stoving 
means, a dryer, an air-heatirig furnace, a high^frequency-induction-heating furnace, an infrared furnace, 
etc. can be used.. As : fo* staving, it is; preferably ; des^ble;tO :carry out in 40 degrees G - 140 degrees C 
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30-150 degrees C at attainment board temperature. At less than 30 degrees C, moisture remains [ this 
stoving temperature ] sq inuch into a cq£t, and corrosion resistance serves as imperfection. Moreover, if 
stoving temperature exceeds 150 degrees G, if is not only noneconomic, but a defect will arise in, a coat 
and corrosion resistm^iWill faSl. Moi£over,;sm^ to BH steel plate 

when stoving temperate exc^ed^!5Qi(Jegrees C, it is not desirable. 

The upper coat (organic rfesin c0at) is formed in the :upper layer of the surface treatment coat formed as 
mentioned above as the second layer coat. It applies to the above-mentioned surface treatment coat side , 
and it is made to carry out stoving so that it may become the thickness which mentioned above the 
coating constituent for the second layercoats. What is necessary is just to perform spreading of a coating 
constituent according to the approach used for formation of the surface treatment coat mentioned above. 
[0130] ; : ; ;;\ \-c ■ 

Although stoving ^§:£eJfqimed-afie rinsing, a rinsing 

process may be carried; oui after sffrea^ig of f, coating constituent . A dryer, an air-heating furnace, a 
high-frequency ^ndiiction^lieatmg ^rriace, ail; infrared furnace, etc. can be used for stoving processing. 
As for stoving, it is preferably desirable to carry out in 40 degrees C - 140 degrees C 30-150 degrees C 
at attainment board temperature. At less than 30 degrees C, moisture remains [ this stoving temperature ] 
so much into a coat, and corrosion resistance serves as imperfection. Moreover, if stoving temperature 
exceeds 150 degrees C, it is not only nqneconpmic, but a defect will arise in a coat and corrosion 
resistance will fall. Moreover, since it tetanies impossible to apply to BH steel plate when stoving 
temperature exceeds 150 degrees G, it^is not desirable. l } v 

torn] ••• ; ^:,; ; .';:>. ; : : if. :§ : u : •. 

Therefore, the manufacture approach bf the surface treated steel sheet of this invention and its desirable 
operation gestalt are as follows. * 

[1] Apply the surface treatment constituent containing following component (a) - (c) to the front face of 
a zinc system plating steel plate or an aluminum system plating steel plate, and coat thickness forms in it 
the surface treatment coat which is 0.01-1.0 micrometers by drying at the temperature whose attainment 
board temperature is 30-150 degrees C,v : < 

(a) Aquosity epqx^jresiq disppr^ion liq^d.whichjm^e.y^tef tome to distribute the polyalkylene glycol 
modified epoxy- res^ thfe pq^alkyiene gl^col^ the bisphenol mold epbxy resin, active 
hydrogen content :<^mpouiid, land the pqly isbbyanate coinpound of humbeir average molecular weight 
400-20000 were made to reacVane} was'obtaihed, epoxy group content resin (B) other than this 
polyalkylene glycol modified epoxy resin (A), and the resin which the hydrazine derivative (C) which 
has active hydrogen was made to react,*and was obtained 

(b) Silane coupling ^ent^ it is the ! - 300 mass.section to the solid content 100 mass section of said 
aquosity epoxy re§i|i : ^sf^ioi liqjuid.v I ; 

(c) A phosphdnc jp0^|^br'^ |ie^fl^fro jnetal, ftci<l ;it-is;Q.'I - 80.:ihass >5 sectipn to the solid content 100 
. mass section^|s^ia||uOT|ty p|o^ re|to di$|e^ioiji; liquid: \ 

The manufactaife ^igh : ^rroStoii-res1stance surface' treated; steel sheet characterized by to 

form the upper cbat whose!; coat thickness is D.5-2.0 micrometers by the principal component of a resin 

constituent applying to the upper layer ftie coating constituent which consists of a resultant with the 

active hydrogen content compound (F) fc which consists of a hydrazine derivative (G) with which coat 

formation organic^resin (E), a. part;; or ajll compounds have active hydrogen, and drying at the 

temperature whose itt^ii&ent foaid temperature is 30-150 degrees C. 

[0132] ' , U' \ .: .... ' ' 

[2] Apply the^su^ attaining following :<^mpqrieiit(a) : --, (c) to the front face of 

a zinc system. {^ati|i^ sie^L ^>l^t^ o|an ajfriminvmi system plating steel plate^ and coat ; thickness iorms in it 

the surface treatmen^coat frhidh i&O.O&l.O micrometers by drying at the temperature whose attainment 

board temperature is 30-150 degrees C£ 

(a) The polyalkylene glycol of number average molecular weight 400-20000, The polyalkylene glycol 
modified epoxy resi^ ^^hijch the; bisphe^bl mold epoxy resin, the active hydrogen content compound, 
and the poly isacy^a^ reacts and was obtained (A), Epoxy group content resin 

aifHr'if I :| • ' :•' ■ ' ". . 
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other than this polyalkylerie glycol modified epoxy resin (A) (B), Aquosity epoxy resin dispersion liquid 
which make water come; to distribute tte resin which active hydrogen content compounds (D) other than 
the hydrazine derivative/^ and this hydrazine derivative (C) were made to 

react, and was obtaifi^.:'^ ! ' % *t ' ' \% f ?s?" ■ > :'<:. ' •; . :,\ , : ■ " ' T . • ■ •• 

(b) Silane coupli^^^^iUi.^|h^l ; -iwni^s^ mass section of said 
aquosity epoxy rd^&^sp||is^siDi| li^iidi^ . : § \. i I • ! v ; 

(c) A phosphoric Sa^Sn^r k hej&flu^o metal aciJd : it Is 0.1 - 80 mass section to the solid content 100 
mass section of said aquosity epojfy resjh dispersion liquid. 

The manufacture approach of the high corrosion-resistance surface treated steel sheet characterized by to 
form the upper coat whose coat thickness is 0.5-2.0 micrometers by the principal component of a resin 
constituent applying to ; thg upp|r lay er |he coating constituent which consists of a resultant with the 
active hydrqgei^^ (F^hic&to^ (G) with which coat . 

formation 6rgan|c;^|iii a^^orm wi^undj h$p 'S/titifa at'the 
temperature wljbse^itaimiteniboqf4 tempera^; is ^Oil^O degrees G: ... 

[0133] ''Ifi'lCYt \l g "| ? f V •• ' . '• ; 

[3] The manufacture approach Of the high corrosion resistance surface treated steel sheet characterized 
by for the epoxy group content resin (Bj for obtaining the aquosity epoxy resin dispersion liquid of a 
component (a) being the bisphenol A mpld epoxy resin of weight per epoxy equivalent 150-5000 in the 
above [1] or the manufacture a£proach:fcf [2], and the number average molecular weight being 1500- 
10000. - " ; 1 K ■ W < : ' V ' ■ ■ = * ■■• " : \i < • 

[4] The above [lj|p£^ treated steel sheet 

characterized by cpn^niig^ ^cu^^^nt:|rifli which Jthe aqiiqsityiepoxy ! resm dispersion liquid of a 
component (a)ltav&ttie radicalfW^ch ^onstrtrcts a bridge with a hydrbxyl group further in one 
manufacture approach of J [3], '] * y 

[5] The above [1] The manufacture approach of a high corrosion resistance surface treated steel sheet 
that the surface treatment constituent for surface treatment coat formation is further characterized by 
carrying out 0.1-60 mass^sectiqjp content of the water-soluble phosphate at a rate of solid content to the 
solid content 100 nlass' section^ dispersion liquid of a component (a) in one 

manufacture app^oadb^pf^}^, ■. £j . .*.§: i t ^^h:^^- ..V: 

[oi34] .-/^t;; | 1 ;i \: %:*\ *• .T^xrr- ' ' •■ 

[6] The manufactuifciappi^ch bf tpe high cdrirosion resistance surface treated steel sheet characterized 
by containing the; water-soluble pKosphtite whose mole-ratio [ of a cation component and P205 
component ] [cation]/[P205] is 0.4-1.0 'and, whose surface-preparation constituent for surface- 
preparation coat formation is one or more sorts as which a cation kind is chosen from Mn, Mg, 
aluminum, and nickel as water -soluble phosphate in the manufacture approach of the above [5]. • 
[7] The above [1] The inariufadturg approach )of a high corrosion resistance surface treated steel sheet 
that the surface treaty suif£<# fre&^ 

carrying out 0. l>50; : i^^fsecti(^ 'c^nte^t of tMe nqnicf^dmium system rust-proofing additive at a rate of 
solid content to theisolid teqnteijtt 1$0 mass sectibh 6t iM aquosity epoxy resin dispersion liquid of a 
component (a) in one manifacmr^appifbach of - [6]. 

[8] The above [1] The manufacture approach of a high corrosion resistance surface treated steel sheet 
that the coating constituent for the uppqj coat formation is further characterized by carrying out 0:1-50 
mass section content of the nqn r chromium system rust-proofing additive at a rate of solid cdntent to the 
solid content 100 mass s6etibn ;of ft resjjfr constituent in one manufacture approach of - [7] . 

[0135] \^:ur£ : iy^ , ^iU^ , ; rt«^<>:. •; " ' 

[9] The manufadljure-^pp^ac&.^f tjie hj£h corrosion Tefistance surfa^ treated steel sheet characterized 
by the surface treati^tit : ^n's tiUie^t ftif^urfaife treatment coat formation and/or the coating constituent 
for the upper coat f onriatktn containing one or more -rust-proofing additives chosen from the following 
(el) - (e5) inside as a non-chromium system rust-proofing additive in the above [7] or the manufacture 
approach of [8]. 

(el) Silicon oxide J * 
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(e2) Calcium and/or a linie compound 

(e3) Poorly soluble phosphoric-acid compound 

(e4) Molybdic-acid compound . 

(e5) The organic compound cpntaining^ne or more sorts chosen from triazoles, thiols, thiadiazole, 
thiazoles, and thiurams of S atoms *o i > > 

[10] The above [1] Tl^ rn^ resistance surface treated steel sheet 

characterized by dohtainiri^ at feast orij^sort bf the silarie; coupling agent which has an amino group as a 
reactant functional grdjup*«5S a silaife a&pling^g<intf6f a component (b) in one manufacture approach of 
-[9]. 1 > r ; 

[11] The above [1] The manufacture approach of a high corrosion resistance surface treated steel sheet 
that the coating constituent for the upp^r coat formation is further characterized by carrying out 1^30 
mass section content of tfie solid lubricant at a rate of solid content to the solid content 100 mass .section 
of a resin constituent in one manufacture approach of - [10]. 

[0!36] ,,..v,,'. i, } , j i-.: . ,. .. . 

In addition, the sifrfaSpe; treatment ^at atod th^uppercdat which were mentioned above may be formed 

in any of one side of 4^1^^g :: ^eipl^ arid both sides, and can make the gestalt of arbitration the 

surface treatment coat. + upper coat / no processing, the surface treatment coat + upper coat / surface 

treatment coat, the surface treatment coat + upper coat / the surface treatment coat + upper coat, etc., for 

example as a combination of the coat gestalt on the rear face of a plating steel plate table. 

[0137] l 

[Example] : . : ; 

[Example 1] « ; : . I. = * ". .^\-r-C\-< <<o 

Using the water solubility or th$ wker^sper^ion ej^xy resm Shown in;a table 2 as a resin constituent, 
the surface treatment tonsfttiient fpr fi&t pa^f6iro$tioh;blerided suitably a silane coupling agent (table 
3), a phosphoric acid or a tiexafluoro metal acid (table 4), water-soluble phosphate (table 5), and a non- 
chromium system rust-proofing additive (table 6) with this, carried out predetermined time stirrihg using 
the disperser for coatings (Sand grinder), and prepared the surface treatment constituent. 
The water solubility or the water-dispersion epoxy resin shown in a table 2 was manufactured as ** 

follows. - : . ; ' .1 t . 

- Manufacture of a pply alkylene glycql modified epOxy r^sin ^ 
<The example' 1 of ^nMactiiie> !| ' 7 v r ; ' ^ ? V • ; 

After having addedim^hytethyl-keto^ 539g^with pblyethylene-glycol 1688g of number average 
molecular weight 400t), hayingadfjed tolylene diisocyanate 171g to the four glass opening flask 
equipped with the thermometer, the agitator, and the cooling pipe after carrying out churning mixing at 
60 degrees C and becoming homogeneity transparence, and making it react to it for 2 hours, Epicoat 
834X90 (epoxy resin, product [ made from shell JAPAN ], weight per epoxy equivalent 250) 1121g, 
diethylene GURIKORI ethyl <bther 66g^and Ijlg of 1% dibutyltin dilaurate solutions were added, and it ' 
was made to react fof furt^ up to 80 degrees C after 

that, made it react^or 3 hdurs^diso^^ up was carried 

out to 90 degrees G after that, land ; the i^thyi^thyl ketone was removed until solid content concentration 
became 81.7% by vacuum 'distillation, Propylene-glycol-monomethyl-ether 65 9g and 270g of deionized 
water were added and diluted after clearance, and the polyalkylene glycol modified epoxy resin solution 
Al of 76% of solid content concentration was obtained. 
[0138] ; 

- Manufacture of aquosity .epoxy resin dispersion liquid 
<The example 2 of manufacture^; • v . _ 

EP1004 (epoxy resin> dil-ized- shell epDjcy coqipaby^jhtialke, Weight per epoxy equivalent 1000) 2029g 
and propylene glycol monebutyl et f her;697g jwere taught {to the 4 opehing flask, temperature up was 
carried out to 110 degrees C, acid the epoxy resin wks dissolved thoroughly in 1 hour, the polyalkylene 
glycol modified epoxy resin solution Al obtained in the example 1 of manufacture to this thing - 1180g 
and 3-amino-l,2,4-triazole (molecular weight 84) 311.7g ~ after making it react at 100 degrees G in 
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addition for 5 hours, propylehe,$^ ethe£719.6g was added, and the resin solution Dl was 

obtained. 

After mixing 60X(isocyanate curing agent, Asahi Chemical Industry Co., Ltd. make) 50g of MF-K, and 
Scat24 (curing catalyst) 0.3g to 257.6g and stirring the above-mentioned resin solution Dl well, . , 
dropping / mixing churning of the 692.1g of the water was carried out little by little, and aquosity epoxy 
resin dispersion liquid El were obtained. : : t 

[0B9] :.. ' ... • • 

<The example 3 of manufacture (aqiitosity epoxy iresin<disp|ersion liquid which do not contain a 
hydrazine derivative) ; i •■. . :\ "\ ' } > :■"■:> ; 

EP1004 (epoxy resin, bil-ized shell epoxy compiany make, weight per epoxy equivalent 1000) 2029g 
and propylene glycol monobutyl ether 697g were taught to the 4 opening flask, temperature up was 
carried out to 110 degrees C, and the epoxy resin was dissolved thoroughly in 1 hour. 1180g and 
propylene glycol monobutyl ether 527.0g were added for the poly alkylene glycol modified epoxy resin 
solution Al obtained in the example 1 of manufacture to this thing, and the resin solution T>2 was 
obtained. 

After carrying oufrmixedsandte power stirring of K^^KB0X(isocyknate curing agent, Asahi Chemical 
Industry Co., Ltd. njake)SQg and the SjMt24 (curing^ catalyst) 0.3g for the above-mentioned resin 
solution D2 at 257.6g, draping / mixing churning of the 692.1g of the water was carried out little by 
little, and aquosity epoxy resin dispersion liquid E2 were obtained. 
[0140] 

Using what is shown in a table 7 as a resin constituent, the coating constituent for the second 
stratification blended suitably : a non-chromium system rust-proofing additive (table 6) and solid 
lubricant (table 8) with this, carried out predetermined time stirring using the disperser for coatings 
(Sand grinder), and p>re^jed the coating of the resin constituent 

shown in a table 7 y^ ? eompqun^^ « . : 

<The synthetic example 1> • ; 

Taught the EP828 (oil-ized shell epoxy company make, weight per epoxy equivalent 187) 1870 section, 
the bisphenol A 912 section, the tetraethylammonium star's picture 2 section, and the methyl-isobutyl- 
ketorie 300 section to the 4 opening flask, and carried out temperature up to 140 degrees C, it was made 
to react for 4 hours, and weight per epoxy equivalent 1391 and the epoxy resin of 90% of solid content 
were obtained, while cooling at 100 degrees C, and cooling 3 and 5-dimethylpyrazol (molecular weight 
96) after making the 96 sections and dibutyl ^ine*(ri^ for 6 hours until the 

129 sections, in addition an epqxy gro^p disappear after adding the ethylene-glycol-monobutyl-ether 
1500 section to this thing the;methy^ section in addition, the pyrazole modified 

epoxy resin of 60% of solid content was obtained. Let this be a resin constituent (1). the hydrazine 
derivative (G) with which this resin constituent (1) has coat formation organic resin (E) and active 
hydrogen — 50-mol% ~ it is a resultant with the included active hydrogen content compound. 

[0141] ; 

<The synthetic example 2> . ' 

The EP1007 (oil-ized shell epoxy company make, weight pef eppxy equivalent 2000) 4000 section and 
the ethylene-glycol-mqnohut^l-ether 2239 sectibn were taught to the 4 opening flask, temperature up 
was carried out to 120de£rees C, and the epoxy resin was dissolved thoroughly in 1 hour. This thing 
was cooled at 100 degrees C, the methyl-isobutyl-ketone 540 section was added cooling it, after making 
3-amino-l,2,4-triazole (molecular weight 84) react for 6 hours until the 168 sections, in addition an 
epoxy group disappeared, and the triazole conversion epoxy resin of 60% of solid content was obtained. 
Let this be a resin constituent (2). the hydrazine derivative (G) with which this resin constituent (2) has 
coat formation organic resin (E) and active hydrogen 100-mol% - it is a resultant with the included 
active hydrogen eontent.compound. : * : * . c ■ .... 1 ■ 

[0142] ~ / :•; ..- ;/ • . ^ • \ \ \. , ■ 

<The synthetic example 3> : ■ ':\ ■ ': ? 

The isophorone diisocyariate (isocyanate equivalent 111) 222 section and the methyl-isobutyl-ketone 34 
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section were taught to the 4 opening flask, it kept at 3C^46 degrees G, th? methylethyl ketoxime 
(molecular weight 87)!&7 section \aras kept at 40 degrees : C after dropping over 3 hours for 2 hours, and 
the isocyanate equivalent 309 and the regional block isocyanate of 90% of solid content were obtained. 
Subsequently, taught the EP828 (oil-ized shell epoxy company make, weight per epoxy equivalent 187) 
1496 section, the bisphenol A 684 section, the tetraethylammonium star's picture 1 section, and the 
methyl-isobutyl-ketone 241 section to the 4 opening flask, and carried out temperature up to 140 degrees 
C, it was made to react for 4 hours, and Weight per epoxy equivalent 1090 and the epoxy resin of 90% of 
solid content were obtained. After adding the m£thy^ 1000 section to this thing, it cools 

at 100 degrees C, and it is 3-mercapto^* After makiiig i;-2, ^d;4-triazole (molecular weight 101) react 
for 6 hours until the 202 sections, in addition an epoxy group disappeared, the regional block isocyanate 
of the 90% of the above-mentioned solid content was made to react at 100 degree C of 230 ****** for 3 
hours, and it checked that the isocyanate radical had disappeared. Furthermore, the ethylene-glycol- 
monobutyl-ether 461 section was added, and the triazole conversion epoxy resin of 60% of solid content 
was obtained. Let this be, a resin constituent (3). the hydrazine derivative (G) with which this resin 
constituent (3) has coat formation, organic resin (E) and active hydrogen - 100-mol% it is a resultant 
with the included active hydrogen content compound. , : » 

[0143] : V-' ' ' \: : : : ; : ■■[ ' -v;. : /- 

<The synthetic example 4> i ■ ^ 

Taught the EP828 (oil-ized shell epoxy company make, weight per epoxy equivalent 187) 1870 section, 
the bisphenol A 912 section, the tetraethylammonium star's picture 2 section, and the methyl-isobutyl- 
ketone 300 section to the 4 opening flask, and carried out temperature up to 140 degrees C, it was made 
to react for 4 hours, and weight per eppxy equivalent 1391 and the epoxy resin of 90% of solid content 
were obtained. After adding the ethylerfe-glycpl-monobutyl-ether 1500 section to this thing, it cooled at 
100 degrees C, and the^ethyl-risobutyl-ketone 225 section \yas added cooling it, after making dibutyl 
amine (molecular; weight 129) react for ,6 hours until the 258 sections, in addition an epoxy group 
disappeared, and the epoxj? amine* addition product of 60% of solid content was obtained. Let this be a 
resin constituent (4). This resin constituent (4) is a resultant of coat formation organic resin (E) and the 
active hydrogen content compound which does not contain the hydrazine derivative (G) which has 
active hydrogen. 
[0144] 

The plating steel plate which are the household electric appliances which used cold rolled sheet steel as 
the base, building materials, and a plating steel plate for autoparts and which shows in a table 1 was used 
as a processing negative; In addition, thg board thickness of a steel plate adopted the thing of 
predetermined board thickness according to the ^object of assessment. The front face of this plating steel 
plate was alkaline-degreising-processedj after carrying out rinsing desiccation, the surface treatment 
constituent for the above-mentioned first pass formation was applied by the roll coater, and stoving was 
carried out at various temperature. The solid content (heating residue) or the spreading conditions of a 
surface treatment constituent (rolling fqrce of a roll, rotational speed, etc.) adjusted the thickness of a 
coat. . ■ ; .. 

Subsequently, the coating constituent for the; second stratification of the above was applied by the roll 
coater, and stoving was c$rrieid ,out.at y^rious temperature. Thie solid content (heating residue) or the 
spreading conditions of a coating fcpnstituen^ (rqlling force of a roll, rotational speed, etc.) adjusted the 
thickness of a coat. ."' v} ; : 

[0145] 

The result of having evaluated a coat presentation and quality engine performance (the corrosion 
resistance, the after [ processing ] corrosion resistance, weldability, electrodeposition coating nature) of 
the obtained surface treated steel sheet is shpwn in a table 9 - a table 22. In addition, assessment of the 
quality engine performance was performed as follows. 
(1) Corrosion resistance ;" , : t ; . ; v . v 

The following combined cycle trial (CGT) was performed arid the ?ate of white rust generating area after 
30 cycle progress and the iate of rast generating area estimated each sample. 
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Salt fog (based on JIS Z 2371): 4 hours '" . 

** " . * ; ■. 

' ♦ . . »'.*!■ > ' • 

"« « i i * . * 5 " * ' ■ ' • • 

Desiccation (60 degrees Q: 2< hours : : . 

Humidity (50 degrees C, 95%RH)': 2 hours 

The valuation basis is as follows. 

O : less than 10% of rates of white rust generating area 

O : 10% or more of rates of white rust generating area, less than 30% 

O - : with no outbreak of rust at 30% or more of rates of white rust generating area 

* * : It is less than 10% of rates of rust generating are* vvfith rust generating, 
x : 10% or more of rat^s of rust generating area > ' . , 

[oi46] . ; '.; : ' ; :\. ■ ; . ' 

(2) After [ processing ] corrosion Resistance 

To each sample, deformation and sliding were added by the draw bead by the following conditions, 

CCT which performed this sample with the "aforementioned [ after degreasing the condition for 45 

degrees C and 2 minutes using FC-446Q" ] "(1) corrosion resistance" by Nihon Parkerizing Co., Ltd. was 

given, and the rate of white rust generating area after 18 cycle progress and the rate of rust generating 

area estimated. . /- : : ; \ ; ' Y ' 

A load with **: 866kg£ / - \£ : " ■.' ■ "V ■ 

Withdrawal rate: 1000 "mrtj/min /; [ ? ! : 

Bead shoulder R: It is 5mmR the iftale side 5inmR and Metz side. 

Pushing depth: 7mm 

Oil used: Pre ton R-352L 

The valuation basis is as follows. .\ 

O : less than 10% of rates of white rust generating area 

O : 10% or more of rate§ of white rust.generatiiig area, less than 30% 

O - : with [ in 30$> or>more of rates of^vhite .rust getierjating area ] no rust generating 

** : It is less than 10% ok rates of rtist generating area with rust generating. 

x : 10% or more of rates of rust generating area 

[0147] 

(3) Weldability 

The weld examination of continuation RBI nature was performed on conditions (an activity 
electrode:CF mold Gr-Cu electrode, welding-pres^ure:200kgf, resistance-welding-time: 10 cycle / 50Hz, 
and welding current:iQkA), and| the number of continuation £BIs estimated each sample. The valuation 
basis is as follows. v / ; : 

O : 2000 or more points ! I 1 v * 'y\ \ : : 

O : 1000 or more points, less than 2000 jpoints 
** : Beyond 500 point, less than 1000 points 
x : less than 500 points 

(4) Electrodeposition coating nature 

After painting a cation system electrodeposition paint ("GT-10" by Kansai Paint Co., Ltd.) to each 
sample so that it may becQme ; with 30 micrometers of thickness, printing for 130 degree-Cx 30 minutes 
was performed to it. The painted sample was immersed into priming for 2 hours, the cut of the squares 
(10x10 pieces, 1mm spacing) was put in proinptly, attachment and exfoliation by adhesive tape were 
performed, and the surface-of-separatioh momeht of a jpaint film was measured. The valuation basis is as 
follows. 

O : with no exfoliation 

O : less than 5% of surface-of-separation moments 

* * : 5% or more of surface-of Reparation moipents, less than 20% 
x : 20% or more of surface-of-separation moments ■ 

[0148] \ . ./ ' :V '' : <' >:V ! ' " : " \ ■ ' : 
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fA table 11 



No. 






1 




50 


2 




60 


3 


^^fc^Btil& v <fto£3it5(Fe * 10mass%) 


45 


4 


Zn-Ni^£&o£lfi&(Nt:12rnass%) 


20 


5 


jiUkZn - AI-&& #>o£#Hfi ( Al : 55rt»ass*); 


90 


6 




. 90 


7 


^i!4T;U5-^^^o^«|R(:Ai-a Si;:6mass30 


60 


8 


Zn - Al - Mg&& lf)?$mffl Al : 6mass% , Mg : 3mass%) 


120 


9 


J§itZn-Mg££#>o#8!tt5(Mg: 0.5mass%) 


150 



[0149] 
[A table 2] 



B.2 




No.: 










B^^^tIBl£(^^j2)<7)D1 


' "3 


IB W£*ffi«(«36W ) ©A1 


4 


!8f!ffl#*:a:f afU Si£0iJ3) o>D2 


5 


WM**2ltlH«(ffiS«>J3)a)E2 



[0150] ■ < : ; 

[A table 3] 
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No. 


, ft. m : 
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■J>fi£ . .... . .; V\ ; : . " : ; , ; , 


2 






3 
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^^r-9-37^^-P V>1/=1>||: H 2 ZrF 6 



[0152] 
[A table 51 



No. 




1 


■J>&AI (tfj** >]/[P 2 0 5 ] = 0.90) 


2 


■J>$Mn (tt^5*%;]/;[P 2 0 5 3 = 0.77) 


3 . 




4 





[0153] 
[A table 61 





No. 




1 




2 




3 






4 






5 






6 







[0154] 
[A table 71 
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• '•'■.•» m ; , > , 
: . •-' v ■■■>>• ■- , : . 

... • i ••' .': : ! i li "i 


■• .:, v -.,, / . 


^8 






No. 






1 




B*ffiM(1*)$LUVAX1151 


2 






3 




;.H# M P1 1 00 









[0156] 

In addition, *1-*10 of a publication pokit out the following contents into a table 9 - a table 22. 
*1: No. given in a table 1 (plating steel.j>late) 
*2: No. given in a table 2 (water solubiu^ 

*3: No. given in a.tabl^ : ? ; 

M: No. given in a tabfe 4 b 
*5: No. given in a table 5' : (^atdr-^iuble-phd^^tey 
*6: No. given in a table 6'(mst-prdofing additive) 

*7: Mass section (mass section [ as oppbsed to / components / other than water solubility or a water- 
dispersion epoxy resin / the solid content 100 mass section of water solubility or a water-dispersion 
epoxy resin]) < r 

*8: No. given in a table 7 (tesin constitiient) * : ;! r 
*9: No. given inat^ j . i : / ' , 

*10: Mass section (mass sectioii [#s opposed to I cdnigoiients / other than organic resin / the solid 
content 100 mass section <rforgariifc resih])' 

[0157] • - V ; : 

[A table 9] 
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[A table 101 
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[A table 11] 
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[A table 12] 
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[0171] ' "• V " ; . V: f : \ * ' 

[Example 2] 

As an object for the surface treatment coats of the first pass, the surface treatment constituent which 
consists only of aquosity epoxy resin dispersion liquid of No.l of a table 2 was used by the example of a 
comparison to the aguosity epoxy resin<dispersion liquid of No.l of a table 2 in the examples.1-3 of this 
invention, using the surface treatment constituent which blended the silane coupling agent and 
phosphoric acid of Nd;l ;of a table 3. The front face was alkalirie-degreasing-processed, and was applied 
to the plating steel plaitp of No l ot the table :! \yhich earned out Rinsing desiccation by the roll coater, 
stoving of these surface tre^tment:Constituent;was carried out at 140 degrees C, and the surface 
treatment coat of 0.5-micrometer thickness was made to form. Subsequently, the example of this* t 
invention and the example of a comparison applied this coating constituent by the roll coater on the 
surface treatment coat which is the firsfpass, carried out stoving at 140 degrees C, and made the upper 
coat of 1.5-micromQter thickness form as an object for the upper coats of the second layer using the 
same coating constituent as No.3 (table 10) of [an exiample 1]. ^ 
[0172] : \/'- .< ^ ' V< >■ ■ •', . . 

About the obtained surface treated* steei^heet; cprrosiojn resistance and the corrosion resistance after 
processing were evaluate&tby the same^test condition and same valuation basis as [an example 1]. The 
result is shown in a table 23 with the first pass and second-layer coat configuration. 

- The example of a comparison 

Since the example of a comparison of actable 23 is what the surface-preparation coat of the first pass 
becomes only from the barrier layer of Organic resin, corrosion resistance and the corrosion resistance 
after processing are inadequate. ; v \ ,< 

The coat cross-^qU^;fel^r<^ photograph (light field image) of the coat equivalent to the 

surface treatment coat;jvhieh tlie example of:a comparison has in drawing 1 is shown. In addition, 
creation, measurement, efc : . of a sample were £erf ormeid on the conditions described previously . ; 
[0173] 

- The example 1 of this invention 

The example 1 of this invention of a table 23 has the corrosion resistance which was excellent compared 
with the example of a comparison, and ^the corrosion resistance after processing. 

About the coat cross-section electron microsebpe photograph (light field image) of the coat equivalent to 
the surface treatment; Goat of this indention has in drawing 2 , it is as well as 

drawin g_3 as a resutt^of [ of a cbatcrossisection ]; a component analysis (line analysis: express an axis of 
ordinate as atomic c6n^n^ratiqn.)u ; In additiriq, since most serves as an exaggerated scale, C 
concentration omits a publication, drawing 5 and drawing 7 which are mentioned later - being the same 

- it is shown, respectively. In addition, creation, measurement, etc. of a sample were performed on the 
conditions described previously (the same is said of drawing 4 mentioned later - drawing 7 ). according 
to these - a lower layer, part -- P, Zn, afld O containing - and a mol [ P / Zn, ] - it turns out that the 
included compound layer (amorphous Compound layer) and the surface treatment coat which the amount 
of management becc^esj&ora an organic resin hiat$x layer are, formed. According to the electron 
diffraction pattern, Jtheabo is an amorphous substance-like. In addition, in 
drawin g 3 (the s ame is said of drawing ^ and ^rawing 7 which are mentioned later), Zn and P in a 
compound layer are a galvanization coat side, 1 and because the diameter of a probe of an electron beam 
has the magnitude of finite (effect by the galvanization layer itself and a compound layer being 
simultaneously contained in the diameter of a probe in respect of a compound layer / plating bouridary), 
it deviates from equimolar to Zn rich side. 

[0174] , ; . • ■ / • V- . ' :; 

- The example 2 of this invention ; '':''/ :v ' 

The example 2 of tlus invention of a table 23 has the; cortosion resistance which was further excellent 
compared with the example 1 off this invention, and the' corrosion resistance after processing. 
The coat cross-section electron microscope photograph of the coat equivalent to the surface treatment 
coat which the example 2 of this invention has in drawing 4 (light field image.) in addition, the arrow 
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head in drawing 4— a deposit Conopou^d - being showrf a slanting broken line ~ the line analysis 
location of drawin g 5 ^ ewreSpoqding the component-analysis result (Downarrow in a graph 
corresponds to the location of a deposit compound) of a coat cross section is shown as well as drawing 
5 , respectively, according to these — the example 1 of this invention — the same — the lower layer part 
of a surface treatment coat - P, Zn, and O - containing - and a mol [ P / Zn, ] - the included 
compound layer (amorphous compound layer) is formed. Furthermore, in this example 2 of this ; 
invention, the compound which contaihs P, Zri, and O in a surface treatment coat deposits. According to 
the electron diffraction^ pattern,, the above-mentioned compound layer and a deposit compound are 
amorphous substances-like. ■ / - 

[0175] ;4 ; : ; " ^ : :: : : 

- The example 3 of this invention 

The example 3 of this invention of a table 23 has the corrosion resistance which was further excellent 
compared with the example 2 of this invention, and the corrosion resistance after processing. 
The coat cross-section electron microscope photograph of the coat equivalent to the surface treatment 
coat which the example 3 of this invention has in drawin g 6 (light field image.) in addition, tKe.arrow 
head in drawing 6 ~ ft deposit compound -- being stibw^-r a slanting broken line - the line analysis 
location of drawing ''?. corresponding^- the compdhentianalysis result (Downarrow in a graph 
corresponds to the location of k deposit eom^und);of a coat cross section is shown as well as drawing 
7 , respectively, according : to these — the exarhples 1 and 2 of this invention - the same - the lower 
layer part of a surface treatment coat - Zn, and O - containing - and a mol [ P / Zn, ] -- the included 
compound layer (amorphous compound layer) is formed. Furthermore, in this example 3 of this 
invention, the compound which contains Zn, P, Si, and O in a surface treatment coat deposits. Moreover, 
mole-ratio [ of Zn,and P ] [Zii]/[P];of tfiese deposit compounds is less than 1.0. According to the - 
electron diffraction pattern, the abbvermentioned compound, layer and a deposit compound are 
amorphous substdrices-like. \\ ;' :< 1 . • ; - 

[0176] \ * ;:iy u i h v v - • : 

fA table 231 : • " ' 
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[0177] ',v % ->Y :< 

In addition, *l-*7 of a puWicatioiipoitrt out the following contents into a table 23. 
*1: No. given in a table 2 (water-dispersion epoxy resin) 

*2: No. given in a table 3 (silane coupling agent) . 
*3: No. given in a table 4;(a phosphoric acid or hexafluoro metal acid) 

*4: Mass section (mass section [ as opposed tq / components / other than a water-dispersion epoxy 
resin / the solid content 100 mass Section of a toaterrdispersion epoxy resin ]) 
*5: No. givenina taWe 7(resinconstit^erit) i ; - / 
*6: No. given in a table ^ 

*7: Mass section (mass section^ as opposed to / additive / rust-proofing / the solid content 100 niass 

section of organic resin ]) 

[0178] 

[Effect of the Invention] * 

As stated above, althougfi the .syrface treated steel sheet of this invention does not contain chromium in 
a coat, it has the corrosion resistance after the dramatically excellent plate and processing, arid, 
moreover, is excellent also in Wettability and paintwbit^ this reason, especially the surface treated 
steel sheet of tlys inyeQtioe is; use&^ 
[Brief Description of the drawings] r : 

[Drawing 1] ' • 

The electron microscope enlargement of the coat cross-section tissue of the coat which is equivalent to 
the surface treatment coat about the surface treated steel sheet of the example of a comparison in [an 
example 2] „ / _ ^ . 

[Drawin g 2] \ ^ ' ' *■ ■ ■ 

The electron miopsGppe ehlargiement of the coat cross^sfcction tissue of the coat which is equivalent to 
the surface treatment coat abcnit tftip sui&tce treated steel sheet of the example 1 of this invention in [an 
example 2] [] / ; ; ' ' 

[Drawing 3] 

The graph which shows the component-analysis result of the coat cross section of the coat equivalent to 
the surface treatment coat about the surface treated steel sheet of the example 1 of this invention in [an 
example 2] . % - . : r j. , 

[Drawing 4] V r • , . 

The electron microscope ehlargement of the <pat crQSS^secti6n tissue of the coat which is equivalent to 
the surface treatment^cpat about thfe suipace treated steel Sheet of the example 2 of this invention in [an 
example 2] ; / : ' 

[Drawing 5] . 

The graph which shows the component-analysis result of the coat cross section of the coat equivalent to 
the surface treatment coat about the surface treated steel sheet of the example 2 of this invention in [an 
example 2] " ; * 

[Drawing 6] : - 

The electron micrQSQbpe£^ coat which is equivalent to 

the surface treatmentJqpat about thus suiface treated ste$l sheet of the example 3 of this invention in [an 
example 2] * ' r'i :" [y ' : 
[Drawing 7] - 

The graph which shows the component-analysis result of the coat cross section of the coat equivalent to 
the surface treatment coat about the surface treated steel sheet of the example 3 of this invention in [an 
example 2] : \ 
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ftfct 2 l {cfBfB©^if^14^ffi«!iaSl«o 
( e 1 ) $ ft -r * , 

( e 2 ) * /I/ > £ A *3 <fc OF / £ ft (i * ;l/ 5/ >7 L. it & % 
( e 3 ) • » tt U- > » ft d • ' 
( e 4 ) |J7f>lt^ , 

C W * * 2 3 ] 50 
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I ~- 3 0 m&nSGt % C tZft&tt l 2 , 13, 14, 15. 16, 1 

7, 18, 19, 2 0, 2 1 $ fctt 2 2 KEKO If Bfttt&B *}9M«. 
[ Iff * St 2 4 ] 

Eft*»o***$fctt7./U5-9A**t>***©*1Bli:, TfiB$» (a) ~ (c) * 
ttt5SiiiiIM(S»«^flJL, SIfI«>3 0~i 50T:©SST*f!<j&^3c£{cJ: 
9 ft & J* 0 . 0 1-1. OpoiO&iiiXiaftllftJgjftl* 

( a ) 3S¥ J3 # =f- m 4 o o - 2 o o 6 o © # y 7 a> * u > ^ y 3 - , e x 7 x y - >i m 

#'J 7;l/*U>yy n-;l/«ttx#*s/WJfi ( A ) i: , |,f'J7)^^yjn-iHtt io 
xjJ?*5/«BB (A) l^ci^^^StSISl (B) t F5.5>>R 

Mfc (C) *S^?-&T}#e»nfc«Ig*7j<tc^^5-tiT^:§7icttx : H + '>«Bg.»l&^ 
( b ) i/^y* y 7'J V^SJ : WI3*ttx#*'>«||B.»|R«OH»» 1 0 0 ftfttftcft L 
T 1 - 3 0 0 KSSG ' 

( c ) y >,liJj;tf/Sfttt^*7**DM» : WE*ttxsI?*^«Kflg#tt«fl!>ia7B 
»1 OOS ft g|5 K Jf L T 0 . 1-80 n ft gP- 

^©±Hfc," WflgffljfiftCijSfctf," &miB'A*M1HM ( E ) £ fc & £gp <Dit&Vs 

#8tt**-*Wf 5 t K5-^yiW# (G) *^45ffitt**tW(t^ttl (F) fc©ftj£ 
&fiRfel*pe>&S£**fijStt£»*|lL, $J3«iI# 3 0 ~ 1 5 0 tCfilgfSIt S,C t (C 

i^sitfo. 5-2. o n m<D±m&mzmi&?zc. £%®®ik.T%mmft®.mm!iii 20 
[ m >r ?t2 5 ] 

&£ft&J6o * : *«Sfctt7;l/5x»7.ARi6o*ai«©»1ii.fc, TfB$# (a) - (c) % 

fwtsiMiaw^'i^'i , pjjiM.tf 3o~i5 otoaa?.ettt« atj; 
9fiif*o'. oi-i. '0 ptteMtta : ftiK*$jg'L, 

( a ) 400-2 0 000© # 'J 7 * U V ? V 3 - ;!/, If X 7 x 7 - )IM 

x# + s/«BB % gtt**S*ffti&14j»tf # U >f V S/7*- h ft^tt * ft tS « •& T W & ft fc 
jK'J 7^*U>^>; 3-;I/£ttx#*S'lflfliB (A) i: , t& V 7 ;l> * U > ^ U 3 -Ob « 14 
x#*5>«f» (A) ■Wi'KOxsK + ^asSWttHIB (B) i£tt*iR ft** * fc K 9 S> >W 

(C) i:, itFr^P* (CO W»©JStt*iR**rfl:£» (DO £*EJsS2-e 30 
T & 5> ft fc KtfttiS-eTfcS *tex # * S/*m#*« 

( b ) 7'J y yfj : ffiflB*tt-x#*^«|fi#«*©H7## 1.0 0 KBffitcft L 

T 1-3 0.0 a s $ 

(c) 'J >'ltfc-*#/^-«^*-9-:7./l/;i-n&jB'l* : H9IE*ttx4?'*V«fii'4)-»*©H^ 
»1 OOlfilKSlTO, 1 - 8 0 H ft gP 

t © J: JFJ (<: , MM#j©£j£##, ft^fl5fiJt^^^fl§ (E) t-gps .fc tt£*©:<k£«J 
^Stt7jcjR*W-r* t K7 (G) ^6ft*gtt*ss«^fl:^» (F) £©KfS 

4fiS»A^«:5i8fi«l%i*L iJiI«i&tf 3 0 - 1 5 0 t CfflfiT'SIt 5 c i: ic 
£Dft§tJP#0. 5 - 2 . 0 /i milfelS^StK t t * S 18 If ft tt S ffi *i S! 

■ KOHJB-*^. 40 

cooo i '] .: 

i®)*, ^M.ffl^fcga*«ffijfta««tT?feoT, 8 tc 3? as a& mm * © 
ii^^feit>*siSffiaft)i* f c^aA^^<^*7s l ,^^®is^aMjfflasi«&t>* ; e©si 

[0002] ' 
[«©&«] • 

S-H *«© *ff fc » ft'tt ( B Q btt , BS ^ m 1*. ) * lSl± «**IMTfn 50 
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[ 0 0 0 3 ] 

A(i5!lII.it;fe^r^D-XK->XTAT'fflI?n, £ fc 51 5t • ®iR^nTllM^(c 

cpfr 6 O ? a A & is t£-tf o ic T* t S i: .*» £ * 31 S#) t « 6 ffi ? a A fc: J; o T 

AtttfFSJfeSftSCfctift^o LfrLftffB, S >Zr <D H!l $ S 1£ Po^ SB £ , 6 ffi ^ d A £ 3" 

* /c M ife iS O-ffi'ffl ^iiWKffllbJ:? ttilttflSOoofe.^o £ fc , 0g K S!i & <D 10 

[ 0 0 0 4 ] 

Giea^aasw, i»iij^PA7'j-a*« t **<'fi*sftTt>«. to ants 

WiHfc^.tK W «t.1^ **vttcjh6tl*4t)*fti(l»tffl^, SSL ft 
ft, }£<Ofim 0 &So 

[0005]' • 

(1) ? >- if©£ffl57 i y *s v y ts v 7 V y tfmzmft L fc 20 
« l > WPffiCiK 2 ft if) 

(2) w«af»fc*y:i5/afcH©3m7x y — }Vii >\>#ymt tdt y :/mt£».*B 

£Lfc.M«*.ffl^T&|g"*#iac*-S;&"tt tffFiiK 3 -WfF/iSK 6 ft if ) 

(3) ,fr«|f'l:->5^ U :/-y.*J*lE£L (W*.HL t#ffF 
4itt7 ~.#.HP^.itt 11 3 ft if .) . 

[ 0 0 0 61 ■■■>'■ 

c^wah'i ] 

4f m ¥ 7 - 2 1 6 2 6 8 ^ £ tH 

[ # m X « 2 ] 30 

tfffFSg2968.9 5 9^|g 

[ m m * « 3 ] ' 

. «HJ§¥ 8 —3 '2 5 7 6 0 ^#$8,. ' ; 

['ww *ft 4.] , ■ ; .' 

ftm 2 0 0 : 0 - 3 ,4 5 7 8i-5f&$ ■' 

[WfF*tt5]. 
WMZ 0 0 0 - 1 9 9 0 7 6 <?ft* 

[ w fF x m 6 ] 

»i 2 0 0 0 -Z-4 8 3 8 0 *&« 

.[ » fF X iK 7 ] •' 40 

m-y- 1 i - l o e 9 4 5 n&m 

[WWJc«8;] .' ? 

#12 0'0:0'- 3.:i 9 7 8l7§ii <; ' 

[«?**« 9] ' ' ' 
ttM2 000-2 4 838 49fil 

[»ffi«l 0] 

2000-1. 7 876 1 & Wt 

[ ft fF * IK 1 1 ] ' • ;. 

»I 2 0 0.0 -l-9 9 0 7fe§^i i 

[«ffFX« : l -2 ] " 50 
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HB 2 0 0 0 -Z 8 1 9 4 8 fl v H 

[»IFSC« 13] i- 
»B 2 0 0 0'.-1 4443flfi* 

[ 0 0 0 7 ] ■ • 

±82 ( 1 ) © -ft m £ L T B , £ ffi 7 x / - ;l/ * ;l/ # > S? £ is 7 > A y ~7 U V 7 ffl , 5 & K 

te±m^*y*&&Ltc7k®mT*mm-?%Jimtt&r>, ^o-otLtSftAii ft if tc 

±12 (2) c^ffiiittt, ^.fFA^at^fs^xy-^A^^^s?, &$8fHi 10 

4 c « w fiHs'ag t>y v m it& % m ta b tc m a m k. m m 1 1 ft tt m mm z §& '# t ft & » a 

[0008], 

*fc, ±12 (3) ©#& t'LT«, ■ 09-A-tf % -WflPAK 8 *®ffX& 9 fcfc 5 > 

tr ft k * M Vi.5 & © # -m n T ^ WAS ffi Si # * 0 9 - u * > * 7 * U ;!/ 7 > 

*-C 'fc.'ft i 6 B'ft tt £ + #Vfi ft . , • X K 1. 1 IC « Mttxstf* •> 20 
Mtc <t &©#,.' WfF'Xtt 1 0 fcWricBS • ft )l $ * is >l & • ^ 'J fS>>U 

m • u ^iits^yv-^jti^i^t Lttwt * Mies' 5 v* 7 ^y y 
>ii4±-&»*E^LfeS[K*wr*t)©^, ^n^nw^^nTv*^, Lneto^i 
& m tt 1* « + # t* a ft ^ o wff3ttt7KiiJj?y e - ;i/ 7 x y - ;u m m i* £ s/ 5 y * v 1 u 
y >»-ftif<Dx«y.^^y»i*.iB-&L,fefi[i.*"wr* tc^ii^ftT^si', c 
n«, + «-.ft : »ji.tt(if#6nft^p 1 2 i^tt«jtiiei v ^ y ^ffl^ie-a- Lfc£ 

mzm? % i>pt>\ wtfite 1 3 tc a «} as ic ~> ^ > * > y»j*E3- l ft 
stsfe ©•# '; '* n * n mfe ^ n t , ^ & ^ & e « # jr< B.fctt-fc^ + tf-efcSo 

LftA«oT*%W'OBW(4, CO J: 3'ftfSe*a«0««*f!Pi*L» ft M * fc * a A £ ^ * 

. -r, L^t.«f'nfcBfitt*'fi6hs«BS»ffl***«« , r*c t tifes. 30 

[ 0 0 0 9 ] 

* % m # ?> t± ± m m m z m m t s tz &k , *o**«'©*ft*«iw"r*'fc«>©«fft«ii!iijo 

( 1 ) -*uBjtt>9 '« at * icm tB? (»x , 7j< ; m m 4 h )'.«*■» xu c n e. ^ & 

(2) » o * in / a ffi-jaa ft wni if 1 43 t , wto* a ft ^{tji^s^tc * 0 sia 

: 2H 2 0 + 0 2 + 4 e" ^ 40H" 40 
7/-Fg6: 2Zn ^. 22n 2 + + 4e" 
[0010] 

LfctfoT\ ffi»**o *W«i®Bfttt!fil±'teli\ ±12 (1 ) , (2) OlBi^OSJSOJi 

ait jr*W?i0tttti* ; fefc& s^sft^y r» (±t ut±b* v- kkk*»mt 

A2T «)^*ffiJ«^H*^SttfbT*»6o*^JBi:©EJSJB ( ± i: L T ± 12 7 / — KS 
«J*«ii|PjfSf^ffl*T*) 

^w-rsaiswiSfcTscfc, s^tciifSKti, ±.i2 g is ji tc ^ m t>\£ c « £ tc i a 
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[0011] 

#££{®S'Jtc >#T*CfcK*9»JSLfe.-S&ISTfcJ:*<,'lB©=i--T-^> 
?tc<fc D $l«Lfe «H:ftH-A ic$9i2 «;« ctv Uttfofcti, &Mt±«fc±IBA l TOM 
U 71 - S#««(IB^v h V v *X1) fi«"F*JC.±K4 2 ▼ ©£&« 

§ # a k ft ti ) : ' * * n;? n'mm itfc^sBcrs'LUfii'rtt&Biif n . 

o*<HnJBft«%*jar*/<U"7JBi:SJ£»i:©lfflfc«:, ffi*S©2 ijn-r-c 
!)»*«nft-»S'lIOi5 4l«lt4fflia;#fiLft^. tr L5W#%ffi»«iaft'r S 10 
C i: fc £ 0 , ffi*SO#lp-f^ vy.Ttt»6hftvSSOitttiSiJtHiS*a}l?* 

C0012] 

*58HB#e> PiM tfcW* frrs te tt jR ..± 12 © ! <fc -5 (H - g fll (i Wft pSttxtf**/* 
[0013] 

ffl*W*-*c'i:tfSl&'#iT*!K ao*.&flTfc7jc#ttte«IIBfc©«*ia:*»aS£i:tf*r 
t£T*&5„ c'c i 9 4 7i> * 7 7 'i.^M-'OISftl Oft ffl M K W 1/ T\ *f8WPtt, % 
iBfflfflejate'ic^*ft»*k»ff*rj*jSJ««iif*xy^^yicj:t>T.fettfl:-L, ~> 5 > 

SO, SlffiMMl^tci/? v 7 U > yffl fc«J5£©18jS# £ £ $ Ms fill T 5 C t K 
«fc 0 , S'vv* >^«*#ai*inLfc«£K:j±'^ &o£&JS££lt7$jftttn£&© 

[0014]..; . 30 

* 58 w fc fe-^ t'±$ l it &m m # © jg'itt - 1 js m»m m * n s ^ * x xi « & -r l & n e> 

frT*fi£v>tf, «ffi®g*&7S&'*©in##fc fco £jft!8l«ffiii: ©KfStfftH/EjSJcffl^L 
T !/> 5 nj ftE 14 # * § „ *fc-jSfE*H,"»T, 5/ 9 > * -v 7" U V y S"J H # L fc W T ©.<k 5 £ 

S (S i - OH) fcWLTl^Sfcft, l«»CJ;9iSttft2nft*'3*4iail£#t5 
i/ 7 V 7 7 U > y*J©7jc JRIS^ Wft M 2 ft, r> * £® * ffi fc 5> 5 V v f U 

y^SJ^iSftb, *©&, c fcifc £ Dfltt7K*-e-SJC^S€T3iH*ft^«S^fcft 

o> cftKi-o &i«Tais©-±i2A 2 (-r*tj%, .»o*fiai«»*^}Sttft"r 

5 46 o ttI ; t«Sl£il) t lc> fil8±15te»fcUfc*#»tt«IBK: «fc. 

9 ±8EA 1 ▼ © >Oj 71 ("Tfcfc*, •K-ftH?©tttt»Bfcfc*'W8'©/*y 7H) 40 
Sh5, fc^^/i-XAtiSpJdttfeifeS. *fc, U±xE^ft<fc 3 fcfpffitf ffiHrWfc 
4CT^5EJlttfefe5» tits «±© £ 3 fc&BtCf&JSfflSfcfelT, iSJBLfc'ffift* 
£©fcofr&Mt®$»£©£J5£/j)c1% (ft^-flj) tf&fflt f fc «f IB f 5 t © 4: % x. 6> tl S 

o 

[0015] 

c © «fc 3 ft flB ©1»d»«li:o ; ^T fc &-f L t, : w'6*»-ffti4^.tf , ffl % © PA : d « 

. S fc , Jfif S IS K J: t3 T » W L fc * o t & H >T * V * « «f © 7 U - © l: K 5 50 
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#*^7^l, ££&*»tt*u- Mt^ftJifcjgis-ra c £, ±ea2-t<ds 
ct, Aii4i(c«f m trim tint&®itfi§i&mmT : ?®m t t&$# 

6 Ktt, 3/ y y tt v 7 V W M&ft K T ffittft S -ft-fc o * &*iB i: 3H H lc 

[0016] 10 

* >£-y - ^ # a< ar is U «>'o * y 1 1 1 K^JStt ft £ c t 

5tl5o 20 
[001 7 ] 

[1] "ai^*-»^*II«-*fctt7 , A/..5:-*A*»o*il«0 , |liBlC\ TlfifiK^ (a) - 
01-1. 0 /t m ® i! M a j£ Unfile U 

(a) ^ -T- # 7- fi 4 0 0-2 0 0 0 0 C# 'J !/> ^'J If 7 7x HW. 

fc # y 7 ;U * U > y U 3 - rt/ g tt x si? * *> »B| ( a ) £ . ^ # y 7 ;l> * u y ? y n - jim 

tti* + j/«t«|-(A) tt»'oi'*ti/atsii (bo gtt7j«**wr* t 'K5^y 

(CO i*SJC**-T»-64xfc«.liB*'*fc'»ftt*«^as.7Kttx#*'>«lli»«fflt 30 
( b ) i/y 7 y > ^.#J : jK»jE*.tt.x**.S/-«iB».fR«<!)H«»- 10 0 K&ffilcML 

t i ~ 3 o o nm'm : 

( c ) y >S?*5 Jet;/* fctt^^-y ^/Vtf-u&M :«HB*ttx#*i/«K»»M©H« 
^ 1 0 OliaUcSLTO. 1 ~8 OBIS! 

*<D±mic ffimmf£M<D±f$.fti)K &mmf&^mm^ (e) t-»*fett±»o<t^«j 

tfStt***^**!: K7^yR*fli (.G ) ft>&fc*»tt#jRMfl:£» (F) t <DKj£ 

mft&mmm'®mm 0 ,. ■ 

[0018]. , 

[2] ar»ifc.4£>.p #Mfi-^ fc«7;W 5 : x-> A^l6o 1 38 «<D Affile, fi)t# ( a ) - ( c 40 
) *S*r*-5Mffll!IBJS»%a#l^ K»t5Ci:tJ:!)»i?nftftKi!S>0. 0 1 
-1. 0 /i m <D&M*!1JI&IB*$J$ t, 

(a) MM ? m 4 0 0 - 2 0 0 0 0 O* 'J 7 A+l/^^Jn-A. K X 7 x /'-Jl/ffl 

ft#'J7A/*U^yij3-*Sttli|?fi/||f| (A) Sil!'J7*tl/>^.y3-/H 
ft x # * i/.<Sm ( A ) I.^Oi#*->itff:II (B) JStt*«*Wt5i:H7^> 

(O t , ^cp7'.i;yH«tt (c ) J}<tt©ffiit7k*£*r{t£to (d) h^sis* 
■e t ft & n-fc tt'n * zk fi * t *'s?j< 14 x ^+ ~> ti ^ «r « 

( b ) isyv* y V'J > : l9E*'ttx#*S/«»flg»*a[©HJK» 1 0 0 KfigBfc *f L 
T 1 ~3 0 Oliai 50 
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( c ) u ym& & x$ / zrz&ss*? y >\<*v<kmm : »B*iti**fii»is»oH* 

»100BS»KJi.LTO. l^sosagu 

*©±JH,fc, MM 09 ©£$##> ft.gt (E) fc-**fcli£«Ofl:£* 

**Sttzk*%Wr : ''* t K5.*S?y»«# (G) *.6 4'«jS.tt*llt^tl!l ( F) i ©K-JS 
4fi8«»An&*^^ -£ilJ»*M>. ,5-2, 0 /Mir©'±Jg ft : Hi*:£j£ Ufc.E ± f Si® 

14 .. : . 

[ o o 19 ] 'v 

[3] ±83 [i] trzii [z] <Dm^mmmmic$5^r\ m% (a) ©*ttx#*-:/«f 

IB»»»%#*fc«>-©x4?'*^S^W«Hfi ( B ) , l^ + ^^ll 5 0 ~ '5 0 00 © M 
X7i/-;l/ASx# + ->iIT$!) 1 S-OSiyJ^fl'^fitfl 5 0 0 - 1 0 0 0 O'Tfe * 10 

[4] _bH3[i] ~ [3] o^fn*o«s»m*i<:ev^, ( a ) '©zkftxjtf 
*^«IB»*|« ! *l* f>tc> ^KX^K.Wt- ft: £ c t£1#$i:^ 

s ;e w a $a« 0 • 
[ 0 0 2 on'* ._: : .;' 

[5] ±t3 til ~ [4] ©^■m*\©*ffitt«ai«te*^T : , mmjeim&m^f&m<D 

SIJHISHA^^c, 7k».ttU>»tt%, (a) ©*ttx#*S/»li.^|R.ffli©a 

Bft l 00«fiWfc»UTia«»o«l^i?0. i~60S19t«t«i:i:*#ttt5 

[6] 1E2 [5] ©SMIIISK^T, «iISI«iJi©fiIWi)fiftAK 20 
**ttU.^»«.i: LT.,*f *>l»tP 2 0 5 . ,$.#©.*• /Pit [**•*->] /. [P, O s 
] 0 . 4 '~ 1. . OT* r>X , IOA y.ffl tfMn, Mg, A U N. 1 © <f 5> )i ff ft 

siitt ± : re'fc 54 » isVv « & * ##-r *-t £ * w * t V* w s? S $a a m m . 

[0021]'. 

[7] ±12' [i] ~ [6] ©^■rtifr©aBff'»a*i«fc*s^T, * m *a s & HSMMt b © 

Xffifflfflffl/S**^ 6K, #2pA*Kr»»inai*, (a) © A 14 x * * * Of.'fll # ft 

l<01«» 1 0 0 «ffig[W£*f LTH«»Oll^ 0. l~50li8fttt5Ci*^f® 

at anas**. . 

[8] ±13. 1. 1 '].;- [ 7 ] O^fti^CSMiISifia-^T, ±*k«« t * 6e, # 
» a A3RW# r *'*D-« 1 0 0 KffSic^ t T.H «#©«£ ? 0 . 1 30 

~ 5 o m.&,m<sm't% u £&®mt. ?;z>.&M&ftmm<&®mm 0 ■ 

[0022] • ' 

[9] ±13 [7] *fctt'-[8 3 ©*iBfflail-«Kte^T, *BB«ia&lll«iaffl©*M» 
fflffijffil^J:tf/*fett±JB&Hff#*n2»&|»t&gjta»Ji: LT, TE (el) ~; ' ( e 5 
) ©f ^IlftiS: 1 oW±©|»»iS"ipffl*^W , r * c i:*«f*i:"r*WHftffiSSffiiaa' 

(el) ®it*rWm . 

( e 2 )•'; ft )\> V^ i* *j± a?/ * (i * ;l^> »>■ A ft: £ Hi 
( e 3 ) B'fe4£ U VftftlfVfe 

( e 4 ) 7T*®.\\Li*;Vn ... 40 
(e5) h'ij7 4 /-*I, f-TVTV-frm* ?TV-)im. f-V9J*MO 

[i o] ±83 [i.] ~ [9] ©^-rnA>©gffi8aais«tfcfi^T,.fi)c^ (b) ©>5> 

[in ±13 [ l ] ~ r/i o], ©v>f : ti*».©'#raf»a , ii«.«:4sv' , T, '±jram^s6r: 
, «agfflfiKfe©a^» i;o o* kancw'tta t i~3oii 

gPMt 5 ! c± t ?;znswt-&&mmmmmi& B 

[ 0 0 2 3 ] 

[12] ai » JR *. o ***$fttt7;l'5-!) h%tbr> *M£©£ffifc, (x) P., Zn 50 
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x Sf)5»fi4''0 0~2|0 0 0 0 ©#U 7;^»fU^-*, Wi7i/-*ii*' 
*^«» (A) J.Xfl-©x#*^g#*r8t8B (B) S147jc^%WT 5 n 3? 

a t Tfluasns, &mm p o . oi~i. o^noAiflititt'i, 

* © ± mi ics mm * * « ©i * » * , Hfr* # « « ir ( e .) e -. & * * sisoft^d 

^gtt'***^-.** t if 'p-y\ mm& (.G)..*v.6.ft*stt**^*ft^» (f) tofijs 

5) ft'9 , MJftf 0 . 5-2'. 0/imi?>±ISI^St5LJ:%#f fT^^l 10 
[ 0 0 2 4 ] 

[13] ffi«3Rl&-3**«Sfctt7*5-»>A«a-3**«0*ffifc:, (x) P\ Zn 
*fctt/i3J:« A 1 , feitfO^tSt «#AKft6.ftJB (y) fOiBESfiitS 
x 1$ ¥ JS # ? ffi 4 0 0 ~ 2 0 0 O 0 © X >; 7 /l> * U > 7 U n - )l , t77x/-*Ix* 

ts/liv S m ^ # lb £ ft ft tf 4? y v 7 : * Kb--& » « g is .* ■& t.» e n it # y 

7/l/+U>7'J n.-;b^1f.x^* ^ffiBB ; (A) fc, $ # «J 7 /!/ * U > 9 V n - ;b Mx # 
*S/«flfi- OA) &H©x#*>>iS^*r'8flii (B)±, S1t***»-r 5 K5 
(C) BtKK?j;>Mf|i (C) J£(fl0igtt*MS*jfc-&W ( D ) fc*Rft««t» 

6tifc*»»tt«(iB*T h y * nttisifiv h y v ^xitfii?n§, &n 20 
is a* 0 . oi~i. o/imoiMisi^su 

^©±/i(c Mm$ft©£Rg#tf , ftM«A«««iii (e) t-a5Sfc«±gpofb^ft 
S'iStt*SR*ft*kK7 : y>R*ft CG) 5ft5i£147kiii^&{b-&ft (F) tOfilS 
Mftfr e» ft ..On sna^o. 5 ~ 2 . 0 mh.±m&m^^t * Z %® ? SHiH 

[ 0 0 2 5 ] ' "• • • 

[14] ±ta T12] s>ctt [13] ©s®«ia««{c*5^Tx mffiwm&®t>\ 2 e> 
K'>7>^^«u*-gr^-r*.cfc*«f«i:-r*KWfttt*Biiaa!«i*o 

[15] ±«b [12] - i:i4] '©^"f ttfroaflBffisatftKfcvT, «B5$&a'&i$# 
, p, z n sftii/fei^A u fccktf o*'-&tr«fffift^»*-fr«-r*c t«Stt5 30 

&B&1*.«ffiMM«o 
[16] IE [12] ~;[1 5] (OV>ftl*.oa&fi.l(l*ic6l)T, affiMSHtf 
P> Znrfttt/feitfil; S 1 fc^tf 0 £-&£yffitt : {b£ft£^ ; fi;-f 3 c tZ&Wit 
KB ^££9 ft} SMC:. 
[0026] 

[1 7] ±82 [1 2 ] . - [1 6] © V fn © « ffitt«M«K*^T, &m?ktb-D 
«©«flBK:«Mffil!J9:M**r-U * ® ± K ±M &!« * W * * *EBi »SM« T* o T\ IN A 
Sft^ftMtfOZnfcPOt/I/Jt [Zn] / [P] #0. 9-1. 4 T»»5 C i: *Rf«i: 

[is] ±12' [ i 5] ~" [ 17 ] (D^ttifrvmffiw.mmmicis^'c. &&&«>o ti 40 
jgoiicMiifii^WLv *o± : fc ± ! «&'§i£ w'--r'*«aiffla.M«-p* o x.-&w 

tB^ft^f® Z.n.i: P=©fE;l/Jt [ Z h ] / [ P ] 0 . 9-1. 4 
T&S c fcVWMii-r S^«d14^iB«aaM«o 
[ 0 0 2 7 ] 

[1 9] ±82 [1 5] - [1 7] O^fn^OSMftllHtlCfe^T. a»»*o#M 

i©iiSicgifiiiisi$tL, *©±t±«ftM%wr«affif«uiM«-e*-3T, arm 

JSiSIi'ttt^WHUt^ft'FCZ n tPO-t^tt. [Zn] / [P] *M . 0 * ffi T* h 
[20] ±;t2- [1 2 ] ~; [ 1 9 ] © l/v-f n.A^ ©« SB jft'lff « t 48 ^ T , SSffiiSI^ 

# ^,.d 2»?giKMiSfti*j«. w«nsai:©@E^ i o 6 nm^KM Lrmm^tom^ 50 
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[21] ie ['i2] — . [20] -r ti (Dmmmmmmicis^r , iisr*<s6 

0. i-5 0Jti»««t8J:4:*»ti:t*»i4tt*IflHlfi. 

[ 0 0 2 8 ] 

[22] ±sa [2oj [21] (Dmmmmmw.icis^z . mmmmiki&is&xf/ 
£tzi±±mfkmff0? u^mmw,immt\,x „ t 82 < e 1 ) ~ ( e 5 ) © 41 a> 6 m tf n 

5 l ow±0|»f|*iq»|t'W* , r 5 c t %«f«i:-r SXlfftttSliiflaMS. ( e l) fit 
( e 2 ) A*j«k tf>$fc(±*;l' i/$..Mb-&ft 10 

( e 3 ) »»tt.U>»{|?^» 
( e 4 ) ty ^fyllt^i .. 

(e5) hU7 4 /-*a, **-;HH, f7->7 , /-*S > f T^-^S, f^AlO 

[23] ±«2 [i. 2 ] - [2 2 ] (D^ttifrvmmwimmfaicts^T , ±B&i*at* & 

■HJK"a»ad-*,'«flB»-?R»OH«» !; l 0 0RiSC»LTH»»oa^'P 1 ~ 3 OR 
[0029], ; 

[2 4]' • iffi » ^ »6 o mm z¥ctt7 : )Vs.-<y'i*%»b-3%mm<o&mK. •; t-£»s# (a) 
saciDSiitfo. oi~i. o m m<Dmn®m&m*Bi£ u 

(a) Ii(¥^»fi 4 0 0 - 2 0 0 O0C*'J7^^U>yj3-;b, lfX7x/-/H 
x#*S/«K, B-tt***tffl:£*fttf # U -f V 5/7*- Mfc£-»*£JSS-»Tf#-&nfc 
#y 7/1/+-U;/ ? y 3-^«ttx# + s/-«HB (A) t',.«#y7il'*uyj";3-*«fi 
x#*->ftjl (-A). ©it ftJI CB ) IS tt 5 k. K5^>K 

» & (;C- ').'■ -*-S IS S * T'# 6hftlS ».* # tt S # T 7fc ft x * $/ ft B # IK 81 

( b ) i/ =j y.i3 y ■? 'J > y'ffl : W 82 zkttx 1 0 o: K.fi 315 fc W L 

T 1 ~ 3 0 0 lloP 

(c ) y ymis&xs/z rcif\*?7 )i*a&®m • «&K*tex#*$/«8B#ttra<&BiJB 
»i ooaa»c«i;To. i-sosssp 30 

J t©±)Bfc, «MjaitJ®±J«#ff, &§U£/£Mftfl§ (E) fc-SBSfctt^SfOfc^to 
«>Stt**t#.1-*tK7..f CG) ^6*5-ffitt**-grWfb^« (F) fcOfifc 

£«1Hft v &-ft 5.a»ffl#«M£»*i b> aiffiStf3 O'-l 5 0 1C © fig? Eft* S C t fe- 
et ofis**:o-. -5 - 2 . :o |i : m©± c : fc * » « t -r *sw6tt^ffi«i 

[ 0 0 3 0 ] ! ' 

[2 5] M**-3*««*fctt7/b5x*AJRfco**«©«BiC, TB2fiE» (a) 

- ( c ) .*«*f-r saffijaaffifiR^^^flj su ji is m ^ 3 0 — 1 5 ot^rigT'Sit 

5 C £ {C £ 0 & $ J? 0 . 0 1-1, .0/im<DaSiii!!ia^ll^»fi)cL, 

(a) 8¥t|»fi 4 0 0 ~ 2 0 0 0 0 O*'J:7;l'fUyyy3-;P, t77iy-iH 40 

* y T ;l/ ^vb >■ ^ 'J a - /!/,& 14 x. jH * S/ : ft flg ( -A' ) £ , l|y7**.^^U a-4/£13i 
x**s/M>( -AO., fir S' (B) JStt****> s.t YvVz/M 

Mi*. (C) r fc; iS-fc: K?s«v«l»tt (C) «fl.©}£tt*fi£*r{fc£* (b) t*SJ£«-e : 
T-ti6nfc«HiB*-*fc:»»'«-a : Tft*zkttX3K*i/«|fi»ttK 

( b ) ->7y*7^yyy9) :.ME*ttx**S/«IB#tt«©H»# 100 HfiSISfCtt L 
T1-300I1S ■ 

( c ) y >*fcJ:lf/$fctt'N* J 9-7/l/*o^.Jim : hu 82* 1*. x * * ft flg ft © a B 
ft 1 0 0 fifiaHc-fc L T 0 : 1 - 8 0 SfiSP . 

z<D±m tcv. .«;flg ffi $ % ©'£ »s # *< , &:k m. m&mmmA.E) t- m& rz&±u<ofc&® 50 
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a* e tt 7k ; mktfT& t h:?vyffimw co *» &ni. s (f) £©kj& 

$ $ % &jt js mnmi&m^m^L, 3 o~ 1 50 tcrgit'tit s c t k 

[ 0 0 3 1 ]. 
[M©M©fg<§] 

-^^m<Dmm!&mmm<D-<~x^ %%mmikii>? smut lt«, a* ft o zn 

- N -i ^gftpt SHfctV Z.lh — F e £&.ft o t fe« • (WMft.o #flNK. -^SntiSlillffiiBft 
otifi) Z n .- C r ft o * 83.fi:, Z n — M n ftp t fl $ ;-Zn-Cod&ft 10 

0 € Mfi, Z n - Co - C't ^&ft -Mfi' % Z. n — C r — N i &&ft o Z n - 
C r - F e "a jfc ft o 88 tit\ Zii-Al 3"&ft-p €M« Z n — 5 % A 1 ^£ft 
^W, Z n - 5 5%A 1 ^^feotlfi) , Zn-Mg^&fto^SUSs Zn-Al 
-M gfcotiffi (0!iL(f , Zn-6%A 1 - 3%Mg^#fcof8ll!i < Zn - 11 % A 

1 - 3»Mg§4»ot»«) , *6fcttcn5©fto*««©fto*&K*K:&]H«{t 
*J* #'.>J--T-"ff- r H*»»U.ftffi|B3R*d;*p C«IAtf,' Zn-S.l 0 2 #f»ftot 

C 0 0 3 2 ]".""': ' !; 

$ , ± m ©:£'• 9 * ft -p t ?© 5 -is , ib] a $ fe'« m m © *> © •* : 2 g w ±'*> 

tlS^fl'f^lUftis, • 20 
*fc, *M©«ffiMSS«©^-X£fe57/l/5x>>A£ft^ £$8tit£ LTii, 7;b5 
-«>i*9tlfi, A l-S l^4*otlfiftiI*fl!i/'8Ci:tf'e«8. 
Sfe, fto*ai«i: LTIi, SJfiTSfcT'ft N i % if ©» i 1\f ft o * £ <ffi L , *©±tc±fe 
© <£ 5 fe&llft o.S Lfe & ©T£ o T J::^. 

fe^t^StLTi^ W8¥j£ (zk »»*'•?©*.» £.fe4i-?l*7kiS«*T©:«l») riSBS,: 

m « a .©■*•'£'; ^ at w ti ? n © # m z m ! m *?. sett >?■* 5 . • 

« 6 fc ; .ft p :t:©M £ % Kr'lk "T & a «.T*:, ft o * ft H »C 1 ~ 2 0 0 0 p pmiSON i 
, Co. Fe ©■f»li7E** ; «f W« tffc.tK sHMifto £ftji»ffi£ N I , Co, Fe£3- 

ts r )i * u 1* * ® ® £ fe f i m i* 7k & m J: s * bs m m in m z m l , cnp.©7rsg^rTtti^ 

tfSiltl/Tti^o 30 
[ 0 0 3 3 ] 

* {C , ±;BaE l& 3R ft o * $ « 7 ;l/ 5 - R * # * « © SR IB K , S-)lft)li:U 
©-^.ffi'Saa 39 tic KfcV^T >. 36 SB &ft $ f<« :7 71/ -i n -J/. A % ft o t S9« © ^ 

B5KM5>i.s ; afl5^ajS'jStt, tibjs^ (.a) ~ ( c') it» t i.^ififiia***^' 

( a ) IS¥1^5>-7-ffl 4 0 0 ~ 2 0 0 0 0 ©# U 7 ;U * U > 9 U 3 - ;!/ , lfX7x/.-^l 
fe# U 77b+>>y U 3-/l/«ttx#*S/ffl» (A) K^U 7>\<*U>9V 3-/1/^ 40 

ttxsn*s'«ii (A) un<»^#*i/m<smum (b) gtt***w-r a t K7->*> 
(c.) 3 e.tc^Sfcis i;t, LWF-7i'"yg|*.(C') J^n©iS147j<^^W 
it ( b ) ;;t * k jc « -a-x f# i n it m m *.* ic » n ?--&'t,fe § 7j< is x # * ^> ® m ft m m 

( b ) i/"7;b A y ^ U ^ ^1 : M 12 x#*^.1»IB^.«'«©HJg^ 1 -0 0 Stt gp fc *f L 
T l ~ 3 0 .0 Mtt 'SP 

( c ) U >»'*J:tf/*fttt'N**7/l/*D4(H : ME*ttxtf ^WKfl-ttMCBJB 

»i ooaisicjt.iTo. i~8ons 

[ 0 0 3 4 ] 

$1*, ±mfcft (a) ■pft**ttx*.*;S/«M'fl'lR«'lco^TBiWr *p 

c © * tt x.3j?.*^> «J HB-» IK-« (i, ©;# U 7 ;U * U > ^ U a - ;1/ m 14 x # * i, ® flg ( A 50 
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) ty c o * u 7';k* U >J ? - ttx.i!* ->«fl (A) MHO G mm 

(B) t, %&7)<;M*m? 5 K.VviSymmfc (C) fc, J^I^SCJStTCiDtK? 

s>vw»# (c );#fl.©gii*fc£*r<b-&^ (d) fc'*.s*««'Tff 6*ifc#»**ic» 

[ 0 0-3 5.] '.' 

±HBjK y 7-/l/&'U 9 V 3-^^«14X-# + S/«ffi (A) tt, 'ft 4 0 0 - 2 0 0 

OOO^yj^Vyyua-^fc, tfX7iy-;Hx,f*>>ili;, g 14 * m *f 1t 

t , # V W V ~> 7 * - F It £ Ifc t * £ £ S •£ T *§ 6 n ft & © T? & 5 „ 
± IB * U 7 /I/ 4- U > y U 3 - tl t L T (i , m * l£ , #'Jxf l/>^ijn-;K # 'J V a t? 
U y y y a - )\, ; s|? : y7*u:/yy 3 - ;bfc2£flH^Scfc * <0 * T» t> 1$ 10 

4?yxf uy^y 3-;i/*v!ffiT'fe.5. # v 7 * * u > y y a - ji<o ft? m a 
s mznzmm.oyikftwi&i ip in a o o.~ 2 0 0 0.0 , .»* t < a 5 0 0 

-10 0 O'OCKItflL'.tl^o 

$ ft , ± fB.tr;-X 7 x 7 - x # * ~>M tt, 1 # ? * fc-^te < & 1 jH © x # * £ * 
StS tf X "7 x ■/-A/3R<t ! #*-ff*o-T, »IC, fcfX7x / - )i % % t x \£ /> a k F 

y y (i^if; nf^o;npy » £ © & g isiaotf en5HX7iy-;HD->* 
y y 5/ ->* ji x - r ;U t,K W ft 14 « «fe V m ft 14 fc ft n ft ft ® ff e> ft * f ^ ft 46 •» JS.T* & § 

o . 

[ 0 0 3 6 ] 

li X 7 x / - * 8 i *'* S'f ■ O ■ ■ C* « t.« Ci#Tt*K^7i J © 20 

ft ^ i: L T-ti\ fcT X ( 4\j- tFti*'3/'7ii*) - 2 , 2-7 d'A- > , tf X ( 4 - t K 
d*V7i x;I/.) - l , i .- x £ > % . if X ( 4 - t F n + *s 7 x x ;!/.) - y 2 > , 4 , 4 
' - i? M. Y b .i> 7 x xvl/ x ^- f- /V, . 4 , 4 ' - -7t K p ^ •> 7 x x ;1/ X ;l/ * y , bf 
X ( 4 - k F.n ^ */ 7 x x ) - i, 1-^V7?V, kx (4 - t Fd + ->- 3 - t - 
7f*7i^A) - 2, 2-7n^>)5:if^^{fP,tlSo CH)i?5a7iy - 71/ % it 

^liiSffl^TaBinsx**^*!©?^, trx7xy-;UAS , Jx^ + >'i}flMtiMr^tt 

tr x 7 xy •-A/Sx-**'s/»8Bt4, *'j7A.*i/yyua-^S!ttij|«*j/»ic 
SiiiBf fcfctf 3M'££14& if <D&fr?,K -*'fc»3 10 ~ 1 o do o\ ^ k: 2 $ t < « 
S 3 2 0 - 2 0 0 0 OS JfjS »?i4WlTl\5!lt A< » * L < , ■ $ ft, X « * ^ S ffi tt 30 
15 1 5 5 - 5 0 0 0 , #{il,k$'C < (iWl 6 0 ~: 1 0 0 0 OiBOfeCA'jf S L^. 
[0037]. 

±3BS1*.7j<sg-&W{b^tl(±, *';7*+l/V{"j3-;P«fti# + J/«S (A) itMDWV 

, A , ^ J — ;l/ , x 2 / - ;1/ , -7if l/>yij3-;K7 7f ;l/x-f;l/ftif(0 1 
ffi 7 ;l/3 - imm. 7 a tr^i/K* if © l IB* : if*^**7*>4ilfl.i 

fj ^ * - ;l/ 1>\ mtf h ft % o *ft, ^ft^9\-<O l T.a:"/¥>9M . i L 

-7xf 71/ 7 5 > 4 if'b^ 2 « 7.?:> ; >7xf U >. h !l 7 5. * 7 x ^ / - ;U 7 5 

yizz<r> i ®><D'mi®7 5:;sift(i tFD + '7;Hi riB"W±oa' i ^7 ^ y 

t57^ft^i©SU87$7I%\ 'Irfy, 7^f t Kg L < t4*;P#>ti:, I* 40 
If I 0 0 - 2 3 0 t (O M T* m & (S ? •& 3 -C t fd <fc 0 7 /l/ ^ 5 > > 5>, ^ + *f V 

yv^L<(±^5yV f y>(cg14Lft1k^!I%;y^;l/x^;l/yh+i/A*if£DJ:^*^* 
5/ A ; 7 x / - ;l/ A 7x;V7i7-;l'*^07x7-/Hi%ifi!)^(f cn£<9lfc 
1&i|%«-89:}C 3 0-2 0 0. 0, £MCS£ L<« 3 0.-2 0 0 0KH08¥l§#f fl*.«t 
%c t ^ $T- f UV. 
[ 0 0 3 8"] : . •• 

2 11$ ft 14" 3 1@'flf T 2> It nl "P 0 , si? 'J 7 U y VttflB'OjHifiK:-'* fcffl ^ 6 ti * fe 

. 35 s & & a £ © # y ^ y ~> 7 * - h ik £ m ^ a * *i s . ft««%t©tLttt; *\ * 50 
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t^f U>->'YV->7^ -> (HMD I), HM. D I oe^lz-y Mt^l, H M D I © >f 

v s/7 7 b- h it's Van £<nmmmj&X y -r v s/t* - h ffc^W ; -f y *n 5/7 

*-h (IPD!) , IPDIoei)l/»Kkti, I PD I ©4"/ ">7 7 1/- hjtaft 
, zk m ha * is V v y if -f y -> t * - h , 7k m 8s fin a , 4 ' - v f 7x-;M^ s>'-f v 5/ 
7*- h «: if ©jsjss^* >j ^ v ~>7*- h ffc^w ; h y v 5/7*- h , *s/y 

[0039] 

# y 7;b*u> 7 y 3-/i/*ttx#*s/-if« (a ) ©»ii>$fc <oE£-»j£tt 
fftt>^, * >j 7*+ b>7 n - *.o*iii: # >j /f y - h fc^*©^ y o /7* io 

-h«i:©i5liit{il/l. 2-1/10, JfH<ttl/i. 5-1/5, ft fc # * L 

< t± i / i . 5~i/3 fc-rsoA^aaif**. ffitt**£fc{fc£-ft©*ii.'3£J:# 
y -f y */ 7>- - h ft'** ff)4 , y>'7*-m:©sitt« i/2~i/i oo, » £ l < 

1 / 3 - 1/ 5 0 , ft C* S L < 1 / 3 ~ 1 / 2 0 £ f 5 © ifiM M X' & S o $ fc s # 

'J7;^by.^'J'3-;V, ex7x / -^Si* * * tfj£tt**-&*rfl:i&Bj©* 

B? ffi © a It'ft i: # y 4* y 5/7 * — Mb^.*©Vy f'r Zi'-'h m £ ammtttt 1/1. 5« 

T, »$.b ; <:« 1 / 0 .'. 1^-1/1. 5 , ftHCfft t <•(* 1 / 0 . 1— 1 / 1 . 1 £? 5 
[ 0 0 4 0 ] 

±83# 'J 7;l/+ U>^y n-;K ex? x /-;Hii|!*i'«!S 1 iSte**^* ft-^** 20 

<fctf#y 4yi/7*- hfl:-&i*©fi(S», 1> fti ffi J: 0 c ttft«f§„ 

± is t? ft e» n 4? y 7 ;i/ * i/ y 9 y 3 - ;u g « x # * s/ «t « ( a ) i: , c © # y 7 ;i/ * v 

y>fV 3..->*'tt-x#*s/|IK'( A) a^.©x# + 5/.S^W«)jB ( B ) t, 'Stt**** 

tst K-^-v ft ( c ) t , 2 e> s tc js : b x tn% h 7 y m >w ft ( c ) u n © 
■gtt*ifi-&:fr.<t£* (p) c i:tc j; y , 5 c fctf-et 

, El o sis .'«Mc ». ■ 4 ft # tt to lif4i#*i/«tB8!SiSa »< T* * <3 . '" 
[ 0 0 4 1 ] 

±K* 'J 7;l/+ U > ? y n -;I/«ttxjJ?4=-^»IB (A) W ft © x 5/ ffi-g- # « Hi. ( B ) 

tLttt, tr t; 7 x y - ;i/ a , exyxy-^F, /#77{'S7x/-*42©#y 7 

x y - ;l/ SB t x \> f; d ;l/ 1 K 'J > ft if © x if /\ a t K U y t * S )£ ^ € T ^ y Sc 5? ;U a % 30 

IAL T ft § L < tic (Dty y g iS AS «6IC^'J 7 x y 

S & t «.t;^ , ? ! «* iS * € T ft S 5? x # * 5/ tt'ffi: : 2 e> K « Hi AC 01 x # * ~> W Hi , 

. x ^"4^ w jb ft ^ *^ uiti. ■c:n6©.i-«*#'a*.*^tt i«JM±%ai^LT<i 
fflfsc ti'T-'f. i c n r e> © x # *'5/ ffi a§'tt , . 1$ k ffi s -e © st.« >s tt * ^ s i: r s « 
^tttftff^? sau" 5 0 0 ta_bT*'* c 

x^+'5/«#W«)i (B) tLtli, ±Ex#*S/aS-S , 3fir«fB*©x#*^ i iS$fe 

(S?tftx^4i/xxf/i/Mi ; 7 * y ;HftSfc«:^ ^ * y ;i/«?ft if*#^-r sfi^tt^ 
y v-ja.#T*«it Lfcx^ + 5/7 ^ y u- h«gg ; -<y->7*- Kt^^^siss 
4±fef u ^*.*;W* 1 c.fc.#. , t"ir!*p 40 
[004 2 ] ' ; 

jffiS^-ffi. 17*5/ 3 yfi^ffi* fc(i@jfa^-ffift if {C J: o Lfc'x#* 5/®^W ; & 

y v-i:«-a^-Lfc7 ^ y ;l/^ttfi#ft<SSI^^lf 5 C i:A^T-€, ±8Btt^tt^ffl'ftl* J 
P A tf y ^ ;l/ ( y ^ ) 7 ^ U b - h , x * ( y ^ ) 7 2 } ) ]s — h 
, y.Ptf;l/ f/>)'7*y.l/-.J>, n-» i s : o-fl<lit e r't-7fA ( y ^ ) 7 
^ 'J U- h v ,0 : +/^ (y ^) 7 7'J , 2 j -x^ : ;K\^5/;U (y ^) 7 >> V U- h 

• , r 5/ ;u ( y >') 7 ^ y u - h 7 y ( y 7 ^ y v- h ft ^ © 7 ^ y ;p » s' fc « ■ 
y ^ ^ y ;i/ gr© c t - c 2 r4 © 7 )V +.yi/ x x f- ; 7 ^ y > ^ ^ f y * it » x ^ y 50 
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, \£ x )V h>l/.x > y ' 7 t DjU/TS F 7 * U o - > U N f * * a - ( * #) 7 * 
;i/ 7 5 f s : n - * 4- p - ( * * ) 7 ? y 7 5 F © c i ~ 4 7 ;i/ * ;V x - r ;Wbf&i ; n 

, N - x 9- )i 7 5 7if ;M^'J l/-h4if^^tf5ci^-pt5„ S fc , x # * ~> 
l^WtS^Sat/v-iLTtt, 7 U i/ )\> * ** 7 ? U b - h , 9 V *> *J >\> 7> U U 
- h 3 , 4 X jj? * V > * u *\ ^ ;P - 1 - * * fl ( * * ) 7 * 'J U - ft if % x^ + v-S 
i: H js f# o fc <D t* fe ft it* , .fir fc* M'lB * ft 3 fe © T it ft v> o 

c ©7.? .y'.vt/»«fi.-&ft$fK«:'#y xxf>_«HBs x^^v-^sg, 7x>'-/H»n 
* if fc'^-o TJC-.it « * fc #'88 £ * * C t"t> T* * . 
[ o o 4.-3;3 ; ;• ' •' < . r 

[ ft 1 ] 



10 




20 



±taftMig5£'f , q -It 0-5-0 ©Mr, » * jL < -ft 1 -40 ©SIR, WE»*l < ii 2 
~ 2 0 O**^"*-* . ■ • ^ 

ft. "£X 7 x /!/> lil* $/« M-tt , S 31 1? t *w T j£ < .ft .6 ft fc IS iS 85 1;: * 

[ 0 0 4 4 3*' 

±Kxd«*S/a6«W.»lB (B) ©xtf + S'SfcKtSf *Stt**fr-frft£«j i: t T.ti, T 

sa © t © # ^ if e. ft s o 

!Sfi.*f'^tt5'tK7^>li» 30 
» tt * * * "fr** * JS 1 MZtzkm 2«8©7 5 >ft£» 

6 ft * s^ft if © ^ u y V ft * & Si 

7 ^-3 -r/W^\ t*^t\Sm '." 

JStt*'***"L'ft ^tF5 5> >mm : W SftttS'3»75>ili ©"S^-flJT* S 4 M 
ft SI . 

±BB*ttx4?*^«'fl| , ^ttjrt%W8i-r*IRKH:, C ft 6 © 1 ffl 3; It 2 8 W Jt * ffi'ffl T * 
«ft*»6tt*S*fc*fc. ®tt7j<^$Wft^^© / >ft < i: (ff3;L<li± 
» ) tt , rs "tt '*jr £ # t f 5 s; V g* m W T * 5 C t *» S T « § o f ft t> % , C ft £ 

C 3 * fiStt*.$*^1-.* t ,H 7 ^ (C) *<ftm*»fcb, AHEJKtTCOt H 40 



5 ^*>^ii'«c (C) WW«!)'3Stt**##.ffc*« 
[ 0 0 4..5J : : 

± be m it itfcmz tt575>(h^ »:© « m i 



(D) 



(l) v x U > h U 7 = > , t Fn + -/if A7?;i 7?y, if;b7'S /x 
f;l/7 5V, 3<^;l/75/7n\f;l/75>ftif©l{B©2iiSR75/»i; 1 ffl W ± © 1 » 7 
5/I5tft57S> ft-g- tl©l«S75ySiSr, frhy, 7 ;P r F * fc tt * ;l/ # > fi$ 
i:ftlj^.;±*l 0 0 ~~ 2 3 0 °C8£'©ffl«TSn&£j££-eT7;l/^5 S > , • * !/ 

U > * Tzit.j 5 ^ V y y ic>k It L fc ft ; ' 

( 2 ) i>x ;V7 5>, -bx y - ;!/ 7 i>, 5? - n - £ 7c ft - 1 o s -7n/<S-i\, 50 
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75>> N; - >( > >1> X £ /-fry 5 >\ N - if'*"l'i> / -f ;I/7 5. > ft if CD ^ 2 J& =e > 7 

5 > : ."■ ,;. •' ■ - ' ' ■ : ; ■: . ' - ■"■ . 

C 0 0 4 6 ] ' i . 

( 3 ) V> x -fr7\ y ft if r> ft* 77 fr fi / -)l>7 5 > hV7 fr^-fr (y 2 
) 7 ? V >17 5 K t ^ 5 2jx;l/ft*nKlS£ * 0 ft fin 2 * T f# 5. ft S 35 2175 ylZGitft 

» ; 

(4) fyi^7-^7$yv v-/U75>, z-rsy^p/w-A, 3 

-7 5y^p.>f/-*,--2-t : Ka*^-z' ( 7 5 .7 7° a . s|? * ;> ) x ;l/ x - f iV ft if 
<07)\>io y ^^'7':% y<o l'flkT^ vm*>r + s. >ic-&l4-.Lfcfb£*&i.; •• 

[ 0 0 4 7'] -' • 10 

fg tt 7k JR -ST W-;<t «^ <0 — LTffiffl-pi#*;±BB'4«tt{k»J,tt, © 14.* jg ft W L ft l> b F 
7 ->* > IS (i $ 3 Wij 5 > « **v i {* T- (i x stf * i/ ® £ S. iS-tt ?iLft^fflf, c 
ft e> ^x^ + i/Ii: Sj&nT&i: ? IS i: Lftfe©Tfe5„ 4 Mt&itmiZ 

, MfcjS tt;J(©#ftTT'i^*i/atgS L, x#*^IS***« i: 4 ttJBftjgjST 
So- 4 ftJfi{bfiiJ*»afc«>K:ffi^*fts»tt, sti> a,»ft g & & <? ® *r a 

5^^BIWflcfc-U - .ttt,- «*tf-'3 . 6.-r>*£ P a tf.y yy>ft if ft, $'fc',. US- 3 IK 7-5 > 
tlTtt>,(« *f£ , 5> y *7I/ I^-*7S^,K!J x : ^ ;k7TA HJ)tf;V75V, : 
h y v 7n if ;l/ 7 5 > , y -7 x y y -*75 > ft. if ft (f 5 <l i^T't 5» 
[ 0 0 4 8-] .. ' : : " . 20 

Stt*JR**rT*fc K5^>Ki»«:OIH*«li:LTtt, M * l£ &LT <D <D ft ^ If 5C £ *» 

AIT * fr jK t F 7 i? ^pt;t>|t K-7 S> F > »U^/HKK5^K. 7 3> If > 
IK 7 tF5 y F., ' -t >- 7-» 5? H5 S> F , Ft. * tF5 5? F , ^V7?;l/1 y fci 

F =7 7 F * * /!/ * fc V. 'y *J F , 4 , _ 4 ' - * * ^> tf X ^ V ^ > ^ *: * - * t H 5 *J F 
x ^>y7.?y F7^A 7 5 / ^''J 7 ^ U>7 5 F ft if CD \L F -5;>* Ffc^fel : 
A 2 T kf'7 V-Vt'x 3 , 5 - '>*^ f-fr \L =7 V~Jl, 3 - * <?>]/- 5 - tf 5 '/ n V , 3- 

7 5 y - 5 - y ^-vu if 5 V-;bft if cd if 5 V-;Wb3-f!5 ; 30 

[ 0 0 4 9 ] 

A 3 T 1,2, 4-FU7!/-;K 3-7 = 7-1, 2, 4-F'J7 1 /-;K 4-7 5 
7 - 1 , 2, 4-b'J7V*->k 3 - y y h - 1 , 2, 4-hV7V-;K 5-7 = 
y - 3 - y 4/ A y h - 1 , 2 , 4 - K U 7 ;W 2 , 3 - ^ F o - 3 - * * V - 1 , . 
2, 4 - h U 7 l H -O V > U TV'-'A/v l - t Fa + J/^^/F y 7 V-yl/ 

( 1 •; 6:- y ^;K- 8 - t: F.n:*i/-F >J 7 "/a tf U it V y . 6 - 7xx;l/- 8 - 

tFDt h : y -7 y a if y ^ s; y , 5 - x F a * - 7 - y ^ ^ - 1 ., 3 , 8 - F 'J7f 
y F y s? v ft if <d f y 7 V- >nti$Va ; 

[ 0 0 5 0 ] 

A 4 T 5 - 7 x x;l/- 1 , 2; 3, 4-fF7'/-;K 5-y;l/*7F-l-7xx;U 40 
- 1, 2. 3, 4-xh^y-;l/ftifcD-fF ^/-M^l : 

A 5 T 5-7 5 .7 - 2 - y ;l/ * 7 F - 1 , 3, 4-f 7^7'/-^, 2, 5 - 5? y A> * 
7F-1, 3, 4 -=f-7 i?jV-)\<ts. £<Di-7 i?7 9-)Htp®} : . 

A 6 T 7 V>f > M| t F 7>y F v 6 - y ^ - 3 - If 'J^Vv' , 4, ,5'--^DD-3- 

tf y y y y ; 4 .. .5 - y y'a * - 3 - 'if : y y y 6 - y ^ ;i< - 4 . 5 - y t f d - 3 - 
tf y y y >■ ft if cd tf y y y> ft; ^ ^ ; 

* fc , Cft60ft-Jt>Tfe5g«*fctt6a«0«*«Jtft«L,-«*«3it*»i:aiR.B ; ?ft 

tt s tf 7 y-;i/ft^«9, f y 7 y-^ft^tt^WKiwaT?**. 

Cfti£><Dfc F7^>g«ft(i 1 «ft*»T'$fc(i 2 «W±ftiB^ LTfflfflT* C ttft'? 

So •• 50 
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[ 0 0 5 1 ] 

&. ± $ ^ Tz H r> £ jK U 7 ;l/ * U > y U n - ;l/ £ ft X * * > IB ( A ) i: , + 
U>y U 3-AEttX**->»I (A) tt»OX#*S/,idW*i (B) ts Sft?J<fS£ 
Wt%tF7-»ii* CO * SK&gfcjgttTCOfc F7-> , >1«* (C) WW 
Offift^fttft^l* (D) ^ . £ L < (4 1 0 ~ 3 0 0 °C , <k9#SL<U:50~l 
5 OiCOi fi.f W l ~ 8 « IW S 16 * * , . c n fc * 0 » 6 n * W IB * zk *. t » ft * « * C i: 
K «t 0 , ± 3TL fc '# ft x ^ tt US »,»;« £1# -C-*' 5 . 

[ 0 0 5 2 ] : ' : 

■y t> 7 y%. if <D y Y >m ; x# / - ;U , y £ 7 - ;l/ , 2 - if /l/'\ + i/;l/7i3 

-/I/, 7> a -/l/, x f U > y ij n - ;P » if U y y 'J n — /I/ 7 V "/ d k? ;l/ 

x- f ;!/; .If l/V^'J 3.7-;!/% 7 ^f;l/i-f )k if b V y U 3 - )]/ 7 A * i/;l/X 
- f VI/ ' "vf'B'i> U y y y a.- ;V „' f p tf u y y y a'-VtV 7 f ;Ux - f ;K ^ x f U > 
y U - a - ;K i$?,xf U * y,,'J 3 r ;H7'i f^ x - f ;U , ■ *J x f t> > y >J a - ;l/ 1 7 7 f 
;l/x-f )Vts. if(D*iiS;tSt5 7;l/3 -*»*.x-f;]/» : Sfif /I/, f ;l/ 

, xf byyj 3-;K/Vf /H-f /1/7-bf- h&ifcoxxf ; h;Uy ( + s/ 

> & i: -fcl4 x - f >!/ 36 <D # » K iff $ „ • 20 

r o :o 5'3'j • 

# 0 7 y{y 3 - tt x * + -3/ «» ( A ) £ ; U 7 ;l/ k > y U 3 - ;l/ g 14 x 
JH "#V tf BT (-A-) ^ ^ cd xj* * 3/ » * #«t 88. ( B ) t. Jg ft * H5S>*IH* 

* ( c )' - ^<Dffi-&i*§M4, u 7 u > y U »-;b*ttx**s/*fl ( A ) fe* «fc tfx# 

(B) * ©Xtf^S/SfCfcff 5 n K9f>il*flc (O #©gft**g© 
S ffi it 0 . 01-10, jfHCBO. 1~8> Jf>t»tL<ii0. 2 ~ 4 <!: .& 5 <fc 

a ic?z c t t>\ Bftft^ ^S8c»7)<^ftft4 Enm&fr t>m%?&%o 

$ft> *W> t K5i?>SIWft (C) (D-gp*r£tt7}<^^W{t-&^ (D) tcS 

*H* *-C-£-fe-T$* 'ifliTlSl.t IT'B 9 &t*%ttT, $f * b < 14-7.0 *7t/% 

in! *.0'.»S u<- a 1: o.~ 6 b *;l/%'o«.B"Wfcr Vci: ffl»*:tt» -f**tt©«jSi^ e> 30 
9 sn» « S> , • • 

[ 0 0 5 4 .3 • V 

(1) -f V ^7*- h ^»ft^ll*©7j<igSi: co^ V* -VfcEfctSim-rfcWfcj&'B, ( 
2) 7^5 S I J; y ^ 7/ 7 t 5 y © tf) P, I (f n ft 1 1 W ± C * ^ A 7 ;P f t 
K*KJiS$.^T:.*.-5 ^ f a.- ffc ^ «D <D — S5ig b < tt^flSlcWJRttl ~ 5 (0.1 M T A/ 3 — 
;b SfS.^^.T a.* 7 ;P + ;l/ x-f;Wk-75 / «,fli £ 88 ff KS tOBOx-f 

[ 0 0 5 5 ] ' ;: : 

> 1 < ^ 2 fiio-r y*/7*- h»**-r sasi»^, ustas 

SJiSS-&.«:.ftr^ : »-T**o COJ: 3 *#'J -fV-^7*— bfb#«j-4: UT«, flfHAtfttt© 

co p< m «.■>• 

[ 0 . ;o .5: 6 :] ' 

Alt';. m;-;$rc.f4 p - 7ix - v^.-f V 7 * - h , 2 •', 4 - £ fc.f4 2 , 6 - b 'J U > 
s>-r V ^7 ! *'- Kv- o - (4 p - "J U > V f 7 * - h , - a* V )l f u y ^-f v 
*/7*-K ^-C7-S->Wi/7^-F, -rv*a>s;-rv3/7*-b 50 
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y m m'K.£<D;i m * itn z k w m-m&ft*n <om $ v i 5 m a s s % m m z ± 

It Ltli&t'tU^, : 

C 0 0 6 2 ] 

C <Di/y ;y ^'J.^^fflt Lttt, «AB, If - ;l/ ^ h * ~7 7 V , l!i*xh#j/» 
5 > , If x ;l/h y 7 a a >> tf x ;P h V * V i/fy y y v If - ;!/ h U x h * 7 > 
•, 0 - ( 3. * ~> ^> a ?\ * A,) Mh V is , y - 7" •/ * K* -7 

/n k! ;K.|vy : * h 5\> , y - ^ 'J -7 K * $>' 7° D \£':>Vj =f- )\ -*J x h> >7 i/ 5 7 , y - 

? 'J *y K a t? /t>- f> U ix h ^ 7 7 5 7 , . N - ji ( 7 = 7 x f- A/ ) • y - 7 5 7 7 p if ;V 

/> ;l/ ^ 7 > 7 7 , ;N - jS (7 5/lf ^)y-7.5/^D'lf;V> 'J / 10 
y, N — /3 (7;7lf;l/') y^75/yDlfyl/h i;>(l^>">7>, y-7577 > Ptf 

* F 'J ^ h+^'>7>, y - 7 5 7 -f a fcf ;l h 0 x b * y 7 y y > y-^^'Jo+i'^ 
a tf ;l/ 7 ^ ;!/ s? 7 > i/ i/ 7 > v y - 7 7 7 y a * y 7 o tf ;l/ h U 7 h * ~y is y > , y - 
y. 7 7 y p * -7 7* p if /V- 7 .?- x h * 7 7 ? y y y - * # ? g p 4=- y a if ;l/ h u x h 

* ~> 5V, y - y ;U * y h 7"o tf;l/ ^ ^ ;l/ * K * > 5 V ; y-^;l/*7!7ni;;t/ 
h 'J * h 7X p - Xf'J /I/ h U:^ 7 V\ ;y - 7 ^ V, u**s~f a tf;l/ h U 

h , .N - 7 xX ;1/ - y - 7 5 / 7 P M )\> Y V * b * i/ V v > . y - «> U F 

7" p tf ;l/ h 'J x K.4 *> S> 9> > y - ^ p p 7" p tf ;l> h U^>*S/'f'5>; £X ( h U x h 

* ->'J ;l/ 7" p tf ;V ) f F'7X;l/7-{ K, y-^V->7^-h7Dif;HUihifv">7 

y - h U X h *ri/*/ ij N - (1, 3-^^f;l/-7f UfV) 7 P tf ;l/ 7.5 > , 20 
N — (tfx;l/^>i;;l/75>) -/3-757xf-;l/-y-7577pe;L'hU^ h+v'v' 

c t ft-ez&o'- ; ' 

[ 0 .0 6 3 .] • 

* fg 8£ (c fe'tVT , ,^ffi«aa : itefi8'!f!j*^^£Dllfig^ i: 1 1, \t i/p y Ji v 7 V y sfMZIsts c 
t ic J: 0 iKd#tt A^fo] ± (c a , 5fe {c :jE ^ * 5 * ff * *^ * A 6 'h * . 

7yvyifl«!fSU^ c 6 £ 5 v 7'J > ^*9Ji: L T , WAtf, N — /S (7 
i^lf*) y - 7' 5 / f P tf 71/ ^ 9 )l i? * h * v' 7 > , N — J8 ( 7 5 7 X ^ ;U ) y - 30 
7 5 7 7 p tf ;t/ > U * h * > S/ 9 > , N — 0 ( 7 5 7 x ^ y - 7 5 7 7 n If ;b h U ^ 
1 * ■> ■> 7 . y 7 7 5 ;7 d if ;H 'J ^ h + i' ->77 , y-75/7aif;l/fUih* 
>-^77^.W6ft, ''I#«lCtt,- ; iaft? (*) S : CD TKBM- 9 0 3 J , f K B 
E - 9 0 3 j ; ■ T K B M -:.6 0 3 J , T K B E - 6 0 2 J , T K B E - 6 0 3 J (^ftl 

[ 0 0 6 4 ] 

->7>*7 7yy^»(DE^lli > ±IBfig7> (a) t*4*ltii|!4 ; i'*I»lll« , OB« 

»i oo«i»ic»LTi-3'oomf, »-il<«5~i ooaiai, * & tc»s l 

< (i 1 5.~ 5 0 RftgPi:-r;§Otf ii^T-feSo ^7 >y 7 U >^»|©E^*tf 1 MSSP 
[ 0 0 6 5 3' 

^(C ±5Efi5t7> (c) 'J y»»J:tf/*fctt.'N*"9-7;I/*n^'HlftH:', ^JSttft* 

■y7;l/^p^JgKa ; en€nijiffiT'fflv^Ttd;^L,WfflLT 1 E>j;^ 0 

ym, -tt^yy mite 0*5 i , si, z-r ©4>.tf ssaafn* 1 aw±©7cjR*frty 

[ 0 0 6 6 :3 ': 



(21) 



JP 2004-162097 A 2004. 6. 10 



* is®mftmm.<nmBi& 1 o oitiatjtiT,. ^wto. i -8 on&». .»$ u < a 

1~6 0KSSJ, £ 6-fcff-$ t < U 5 ~ 5 0 H».S5 £ t.*OffaSU* 5. U>K*5j;t? 

/*tc&^*y7 )i* u&mm<Dm&.mtf o . i-K«»*si-i?ttW6"tt#£9* 8. 

0 K iB * «lHX:*"i; IS fc^6» Bfc'tttffiT*.* * L< ft 

[ 0 0 6 7 ] 

CtA'f C©zkffltty>»*fcLTtt, 0»J A tf , h 'J UniJ^l, # U 

U>», ^ * £.<D&M&<D 1 IX(i 2 ■JM±*fflV»* C £ft> W$ 

v>m<Di& (Mitt, y®, 7-fVyss«> is , *x*>s^fej;t;cn 10 

£ IS 4" "S © U > fig 8 <0 # tt tt 9J.fc.l8 £ tt ft < > * ft v II WL< tt IP IS H T* & «>• 

ft^o **ttu >»<a*E^-r* c kfc* o»*tt3yia±-r*fflAii, *»« 

[ 0 0 6,8 ] . ' ) 

. fcft**.^:* T'v «4Mfc'ft:«*'ia«fKfc © s n.ft a tittt* ( f ^ns 

• ,' 46 o ■# &JB S ; S fc « ^.:BJ jS fc ^-fg'tt ft.«5 # # & t ■£ © * 3 ft ^ S tt ft -9- h T? 20 

8±B'fl3*»%.Mi:ie < : < B&»«6*"'* + »»»-e.*ft^o *»tt-u y»*»'c ©<fc -3 ft 
»o#tf«o.j»»ic»LT; fiififlg(SWfe:iR*ftaii8ttfl:^»*«i«-r*. ^ftt>^. ?j< 

[ 0 o 6 9 ] : . • 

ttAl.C'M'n\ N'i, M g^iCgS L'< , C ti. 6 © 4" 6 S (f ft 3 1 M a ± © tc sf? £ ^ 

if 7j< mm y;5/fc % % hj </■> &c: t » » .'coi5.4*jsit'j v -i: l t a , m * tf • 

fe> ?OAf*»S^tP 2 0 5 fS^Ot/Ht / [ P 2 O 5 ] H: 0 . 4-1 

. onscttfifst^. t*it / [p 2 o 5 ] tf-o. 4 * « -z? « ar » is 

co y >»te-*;^T-6Hoji''8tt»«»ftt>.n, wft.tttfJgT-r 3©t*#s l <.ft.^„ 

1 . o ^e:A-s t-«iajss£tt*^ l < *ton*o.w* l < fcv. 
c 0-0-7; d-J . ; 

i o o naafjcw'LT, ajBa-ofj^T? o . 1 ~ e o««», »*' l < « o. 5-4 01 
fflgp; c-» * l<{± i~3 oni«tt*o*«iaa7**. *»tt'y >**©E^fi 

ft'O. 1 ®lta5*!llT{±B^tt©(&]±$cllS^ + / /)'T'ft < , -7u, 60Rfi»*i*'5kfi 40 
[ 0 0 7 1 1..:;.. ' 

* m 'jq p'ffl -ia.tt.fc « , itttisi!t*i.wiLT; ■ « ; k : k d t * 9 n a ffi m ^ iin m z m 
tic a .':w;k « n ft K ft 'fe m < i a*.-* «■) * m*z-t t 5 . ■ 

C Oj)^ a A."^IKrSg)S/BI#J>i, »fcT.C (e 1) - (e5) fr'61tfh* 1 otti« 

( e i ) g? jb y -f m . 

( e 2 ) A ;1/ > V A:X (i * rt> v'^'Afcni 

( e .3 ) U>«<t&* , 50 
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a - A, , 7 d tf U y y g n - ;i/ £ if cd 2 ffi 7 ;b a - ;l/ M : y* U -fcr y > , h U y * p - ;b 7 
u )\ > ft if cp 3 IS 7 jI n - A> ; ^ y y x u x U h - ;b a if cd 4 fifi 7 ;b p - ;i/ ; y ;b tf h - 
;K y^-V-*j£;y.'X U h-^/l/ft:2f<D 6 i.7/ba : -'*.ft£ ) i; 0£ft£j£ft?ft.t> T , L» 
? f £"> ft.< -i-fe -2 fflcD f V 5/ 7 * - lvtf 9#.t tft'tMfc. . 

c n e> cd * y '-r y^z^-nt^tta, ;i a*#»T$fc'«'2 iutf±*»-& ltiit t 

So V/? • ■ '.; 

C o o 5 7 3 : 

£ ft. U -f V 2/7*- h '{t^*0««*i (7P>yy#J) tLTtt, WAtf, 

AIT yyy-;K xyy-;K 7"d;W-;K 7 2 / - ;K * 7 ?■ /l> 7 ;U a - ;l/ ft if 10 

©Iilt/7;^-;H ; 

A.2 t ' . x> > > ? g a -> & «fc tf / * ft (i ->" x ^ w ■> y g 3 - >i <d * y x - f ;l m 0J 
x«\ y ,±jr)l\ 7,p if ;W ( n -.. i so). ,(n-, 1 s o, s e c) ft 

if <D*y x -.r 

a 3 t 7;'x;y-;i/, ji/y-*fti^itT*3-*';' 

A 4 t T t h f 4'>A> f-;l/Xf-;l/^ h Aftif o^+Vi 

ft if ^Mffl , c n e> cd i a $ ft a 2 «'w± t mm # g f v -> 7 * - h it&va t z s $ 

JitSCtEJ:!), '> ft < fi T -e £ £ # S S ft fc # U * V * 7 * - Mb * 

5 il t A' f f 5 „ 

[ 0 .0 5 8 3: , f 20 

c cd i 6 ft"# y V v 7 * - Mb £ » ( a 2 ) a % x # * «f is » » « ( a ) ( ± G 

( a, ) -') .:®{tm t L T Ca ) / ( a 2 ) = 9 5 / 5 ~ 5 5 / 4 5 ( * ffl! ft 

» CD f3i,Ut ), ;> M £ L < ( a ). / .( a 2 ) = 9 0 / 1 0 ~ 6 5 / 3- 5 : cD M & T SB^" t % 
o/^asiV*** o d< g -f y>>7* - h it^VHHC W: * * tt *V* "0 . 'Cft* (a) / (a 2) 
= 5 5 / 4 5 *ia^TSg^'l- 5 £MffifflftlB.©f!?S1£*&{fcS-eT LS 9o * 

S*jgC IT LS3„ C©J:5»«jfil^6» ^U^Vi/7*-Ht^1l ( a 2 ) cDBB^ffi 
ti (?) /-la 2 )■ = 5 5/ 4 5 KT i t 5 : t A'!ff| L l\ 
[ 0 '0 5 ; .9 l K ; • ■* ' 

ft ; Ittt ± : <0 «t 5 ft SB * »J (« ft ffl ) CD Wi ISB K <fe 0 + » k: 3e ^ t S *^ , «" 30 

6 fcffiffl'9i*»tt *Jf fc«>, ^«I-©«:{tffi31»«*ffi..fflr* (1 ta^ffl* L^. C cD 
® ft ffi Jfi'«r«^,' L. t « , ' (f v " N - x ^ ^ * ;l/ * U y ', V y ^ ;l/ S? 5 f b - h , ^7 
fviaW, SftSrxx; ^-7r>ii36«B, f^ffi if X t X ft if tf ffiffl T t S . 

f*»ttft HBTOttttlRl ±*fi^ LT, x^*i/»#W1SBg (B) ttfe.KliiJi 

C 0 0.6 0 ] ■•- 

14 7k v^vymmfo (o (« : e.k & sic & ,CTrstt*ji?-grW{k^«i> ( d ) 

) <Ofcfa&M1tikftW.fc^%\c\Z, WCAtfWiF©* 5 ft¥.^*»S 'Cfc j^-p* So 

AlT x^#~>m^^«;HI CTfttJ-fe, W'IB-(A) . (B). ) Ox'**.^.*tJStt*lR 40 

M.fc^ft/efc'SiiffiilKS fcttS! 2K75 > ft ^ *SlS « ifftSTSS 317^ 

A 2 T x#^i/i|^ijif l/>^ij3-;k 3j? g 7 P tf U y y* g 3 - ;U ft if'cD * 4S 
*»S^-#JJ 7;l/> H*.-f y*/7*- h i:S(S^^TftS^14x# + ^«tf 

lfi*»l&»J'.fe.^\Ts *«-;»{fc***#.Jsfe 

A3T,' -hfaA l'.ft A2T*iwfflT* : #ffi * 

[ 0 0 6 5 1 1 ' ■ . ■ 

* bd m m m,n ic « , ± » * © tk » «rtt «r as &. n k , * © fa cd ?k » » «.« b ^ «t t? 

/S ft «7K?^i4«fig i: It, «Atf, 7^y^*'*«, I/* >«#K, #'Ji7fyH 
«tBS, x*'*-^*«», x^by^lSBM, 7*+7K««, 7i;-ibil, * U 7 * 50 
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( e '4 ) *ey ymit&m I ••-.•< 

( e 5) >-.u-r ?*rr->im. ?7<jt? v.-)vm,\. fry- jvm, 5 ajsi© 

'c ft £>'. U^i •) Us) ;o#"*oa #'» ttsu © *« & o* i» & «r« « w t © ii o & 

So . • 

[ 0 0 7 '2 ] 

£"f, ±E2 (el) L'TttWtt?^'; *"T**3D-f ^^^UA^iRa^'U** 

•ffiffl-ts c if.tfTfr Stf, W&&©ii&fr 6«mc, A£^ ©SffifcSSi^-efc: 

A ;1/ ^>A. 3 & * y # * & ffl -T -5.© ft S : IL t?„ 

3D^^;l/->.ij.A t LTfis B.SHb£ ; (tt) »© X / - fr y * X O , 2 0 , 3 0 10 

, 4 0 , -e; > S (V t ft fc'iB p°p * ) * SC £ # ? £ , £ 7c ; fa - A F * U * t L T 
'•«V B^f:x;ifi (ft) !SiOA E R O'S I' L R 9 7 1 \ R 8 1 2 \ R 8 1 1 , R 9 7 
4 , R 2 0 2 R : 8 0 5 >!l 3 0, 200, 300, 30 0 CF ( V ? ft t jft & & ) * ffl 

■ l^Cttf'?'*!. Sft, A*S")A-f*VS58lJ"JAkLTtt < W. R . G r a c e & 
Co. SOSHI ELDEX C303, SHIELDEX A C 3 , SHIELDEX 

ACS (t^-f ft ^ffiffi?,) , g ± i"J'/7fc¥ («) BOSHI ELDEX, SHI E 
L D EX, S Y 7 i 0 tl : fcgffl«) ft^fflW^tfT-tS. C ft 5 'S/ 0 * it , 

o t ^'{cfe jss ft.s atiTt, $ # ©is ji 'eg-M * 

■ -i p:o'7#3 '< . : / 20 

**\ 'iW'U 2-i). : , U-3) © file # « ft JBHt« K £ o TS fc@ft7cte&14&6 (IBffii 

1±) ^fgs-r.So 

±ffi ("e 2) ©$#T?& S # Afb-^^l«, *;l/S/r> A&fbt&l, A ;b i/ ^ A 7j< i? lb % 

, # ;l/ 5/ £ A ffi © V f ftTfc , ctiBOiiSfcttZittl^lEfflfSS, tfc, * 
*S'!>;AJB©#itKfcWlcJWIBttft < , ^ B8 ft <7 A , J^&.7J7l^>>7.A, U ylA;!' 
is V A fthtf <p <£•?-'.£ A^yttt * Vl/ > * A © # * # t? ¥ « © « ft> , yyl**'^* 

• ffi-iff-vlii!*^;** '>!> ~> •> A!.'- t ,7 * >">: A ft-if <0 <fc 5 ft ft :/> £ A if * ;b >"> A fe* ft © ft 
■:'fk.>'k£p'm « « f-X *» $ * <A. . C ©. ( e 2 ). CD BE 4ii > »« ^ T fC V> T 46 o 

$^P^%.5 ! 3ESS.^r;I/5;^^ A J: * * * )V %/ *j A j§)»L , Ctlffli V- Kg 

eafjiALftOH-'fciigtligftOSlSitLT^'BSf^SIL, « 6 5 £ * ffl M 30 
t5„ * fc , ± 12 © J: 5 * 5/ U A i: i: fe £ IE £ 2 ft It if £ fc fi , £ tfi fc * >V */ V A.-Y * > 

tfi%m l, .aEffi«^f*«s[WK:'ijift itsit So *■©&•*, ««BTmo*»ftt©«asia 

[ O'O 7 4;] • 1 

* fc ;>±iB-, (• e . 31 T».« S# SttU V«ft L T « : , U yll^ffl^K.tlD' 
'..T-.t S, 0 C<£ : --^)*.»« U ^»:«l«#itt, * if © ± X © « « © tt*>€f. f It , *ft*«| 

• fiK t.&MM& t n 5fe?t* ft < , (i'^tt © y V e ffi ft , ' y yij.v y> >> p a , y > jft * 

;!/-> A, 'J ->i7 ;U 5 A ft if ©-^f ftO^S * f- ^ >T* t, <£ t fc , 'J^i^ft 

>©#^^iffS#aft if tc fen^'fift < , iEin, -7j<^ig, -*jR*sfc"ttffi y->»*©i/^ 
r ft t? *> «fc < , ? s (c, ie ^ « * ;i/ h y y m % © ffi , #yyv&ig[ftif©£T© y v 40 

' [ 0 0 ;7 ; .':5,3 .'*■'". •;. ' !; ' ' ' .' 

t^T^SviiiD^'jyflyaia, ^©#i&, *^*ic BB3e»4 a'< , nAift^bty 
7fvifi, ;<7t';rfyis, ^ ^^e y yx^ietgft if *^tf e>ftSo 

ffi^ftif©^T©«^^^,^«i:LT«y>i^ ; eyy-r>'Kffiftif^^4fP.ftSo * y 
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fttS* WftJT 5, . ' 

[0076].. 

*ft> ±K : Ce 5). <DW«Mtft^i: LTIi, W*. tf> «TOJ: 5 a ©■*.*#* c i: # ? 

**; ? > u 7 v - jv k 1 1 t u . i .. 2 -, 4 - h u 7 ^ , 3 - 7 5 / - 1 

,2,4 -:>.U TV-fit , 3 - /V *. * h -« 1 "i 2 , 4 - : h U 7 5.-7 57-3 

- /. fr%rf : f- i , i 2 , . 4 . - h u 7 y .-;K .1 h.-'S y y jv'J 7 V^./k* if 

-;|/|B^/T!«\ . 3, |5 — f l> TVl/ — 2 , ,4,.6-h'Jf 2 
'O-y.-if 5.^y-;l>% iftf', &fz?7iST LTti, 5 - 7 5/ - 2-*frl3? 

b-l, 3, '4-f.7-;7 1 /-;K 2, 5 - ^^;I/*7 h - 1 , 3, 4-f7->"77-;l/ 
fciftf, Jfcf7 > /-;HtLTtt, 2-N, N-->*xf;^^^yVf 7V-;k 2- 10 
7 f.Y V^7 7-;l<|fi& if i)\ $tz?.t> 5 I±mt LTti, rh7X^;l/^?vA 

•>*x;i/7^ k.# if # x znznmif e.ti:5, cft6.cD«8Kk£»M»M{c<}: qtib 
«i i» 14 * -r £ „. -r & t> , fc*' x^'rii l ft mm* 7 ^s^-f^*' tti6©^« 
<b 3- % mm * ^ tf« it * tc fL*i l t ^ ?s. tt a « * «;« r *' t fc 't? * ft jb * » « 

[ 0 0 7 7 ] 

tflOOKfiSMCttL-T, H^^OfJ^TO. l~50«i», JfSKttO. 5-30 
RflafttSOiCiaTSS. C d A&l55gJSsto#JcDB2£fitf 0 . lHfiaJ*iST 

tt, §7A * U..IM--Bi»OB-ifctt!Rl±j»*.^ + » , C»e. - tl'f , , 5 oiiss'^i^si 20 
^ m 14 ft O* to.-T 14 IK T ft it ? & < , if ft 14 t fiT.t 50Tjf'*L<&^„ 

±fB'(e 1) - (e:5) © |» ffl Shin Si'* 2 ffl W ± & £ % to L T & <fc < > C<Dt%&lc 

(if n^n.@;»©'!55ft{i:-M:A , i^?&ii:$.n!S ft*; ± o &£©»fti4tfi9.e>ft£o *$tc. ± 
ge ( e i-5"6jff# : i: LT*:;k>f A-r^ys^y u #*$</>> locnt (e 3 ) , ( e 

4), (e 5 0 <0 JiR ft <D 1 M &. ± , RfKjffSKtt ( e 3 ) ~ ( e 5 ) 0J»#©£»*1fl 

6 S to L ft J§ -a- (c ft 'fc ft ft ft if ft 14 # ft 6 n 5 o 
[ 0 0 7 8 ] 

$ft, «ffiffiaj^^ (fe cfcOF^BBjaaiS^^) f Ktt-, « ft » iffJ SI i: L T > ffl©i?<bfe?S 

7 V^t.y'fc-if) \ U >* ; y y.-r >Sllg' 'J >*y y-r>IS7;l/5x«> A^if) 30 

[ 0 0 7 9 ] 

$ Slc^BlciSCT, *ffi«ttSftH (&- J: t>*g ffi 5!1 a % ) * K ti jStoSJ i: L 

m&mm amnix. m^pmm^mmn, 7 ^ a s/7->*#««»» if) > ( 

*»'tt7 y»^K5ft»S if) , (W.Atf, Vft if) > »«1t« 

H (Witf, 36-».v 7*5^>)L -T^/^ifCtSi*, 7 y * t > K - 

y^Kfb^iS: if ) * >y yy >^9J (W*. tf\ yVnVKE) , ^55V' 

^ 7?;i/ K ffto if © i jft £ ft tt 2 sax _t* ^ to t Z C 4# ^ * *.o ' 

w±©«fe;^;*is.^^6*iffiffl'iita«» : fc: * o mia* fts^ffijaaft^ii, eieistv^ 6 40 

. 01-1. 0 /t m, ftt'L < ft 0 . 1 ~ 0 . 8 |i m i:-T 5 0 0 . 0 1 /i m * 

lTB#*1t«'^+.»?t 0 , -7? , 1. OiiintaxSiiatt^lOltttfttTf*. 
[ 0 0 8 0 ] 

^tc, W±a^ft«i8ffll!ftMo**«*ft«].«ifi»co^T»W^*. 
* « W t<l'*i V» t -S » * ft o ^ m $ ft tt 7 Jl 5 x A m H> r> $ M « ffi tc ^ J* * ft S * 
ffiffiHft«<6-ft-.«.*ii.«» P , Z n t-fc'tt/;*5 ,t,t? A 1\ * «k O * ff « * * il Hlk^ 
JR i: " *<0.±®[<6 t K 7-^ y»i» ft Lft«fj£<ox ,f t4*5^, 
50 : ^-tt^4 0..Q - 2 0 0 0 "0 (O U 7 /!/> b>y'J3-jK tf X 7 x 7 - Si#t 

is mm. stt"*"* s fr#ft:^ : **3: tf#u w vs/t'*- hft^»*sis««T»6ftftJi« y 

7;^l/>fy3-^ttti#*i/»l (A) i:, LOl^A+by^'Ja-yl/IIti 50 
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#*~>®m (a) u>A<Dx.i&*i/m&m®m (b) sttzkn^wts t 
(d) i:^sis?-e-Tt#p»nfc7j<^^tti»ig^v h y ? ntt s#mbbv b y v *x 

BtA>648feOT, $?£L<tiftH (IN A K.fc Jf * ft It / is «fc tf =ff $M v b V v 
ni) iffC,' P., Z.n *.*li/fc*tf-A U. :fe*.tf 0*atf*fWfc&», S6t»H 

<bp, zni fc{4/;« <fc t>* a i , s i *s o .% £ <& «f to ft % £ # *r Lft fe <D-efes 

[ 0 0 8- 1 J' > ' : ' •': •'• 

M&46? ifOT'ifci&o t»«K, >Di7iJ-fiBlcJ;iTinftlt4tt (» 

e & 1* ) * ft ^ t s ft 46 it , jt tc a ^ ft j; a k > io 
ait ftftttrmtcj: o T®&m?<D&®.mmt rmttmia u *'v-h 

ft JtS * W ffflt £ o 

A 2 Y a ffi M 4fl fill «J £ 46 r> 1* ft ® %M £ <D 'ft £ IC J: o T * o t £ {£ « M K » ft * * g 
1*. IT ( ft JS-* ( ) fig U , -c © >F S tt.» ; fc £ S 46 o ttf u m <D * % tt it ft m K £ o T 7 
/ - KKferfe»«T 5. ' ' . 

A3 ▼ ±feffi14/S<D;K : «g!$# (g t < tttt«fSd-) t ft JS L T £ ft * % ® L , * CD SB 
£t* (tat> "6, IB«I5Wt§) o 

C fc#»«WT?«&. 20 
[ 0 0 8 2 ] , .. ., 

* a wto-iififl *'±ia*iii;ffl«jS[K<c'j:-n.-tf, ±jb«o*»*»>V u^* 

X»fc J; »'t >i 7# (JtKA'l:T®'ff/tf) 6Wt# : «tlS t *> fc: , T8«8<D#S 
K ft a* .tf ^ 46 o tft 1^1 o *,r£ lift fN ffl (±EA;2T©ffffl) *'##?ft, ? 
6 £ , & * r t •< B ft IS * *f > « flr.ttMt ^tltciOiafflliffi ( ± IB A 3 T <0 ff ffl ) 

f*#-*n« en 6<D«£tt'&ttfflic «fc o «ffifflii*fik:(8a*iHfttt^ft#«n* c tic 

± B * « « It ^ «f , « ffi ffiS i: 46 o ^ & H a ® S. t 5 £ £ IC <t 0 L 

# B a B -i it cDiSfkW *-3 * ft Jl*» T? *.* Z n . A 1 C ft * t S 

Z n * ST* tf A 1 *=&tyfc£»**6fc 46^ *««^3E : » - 3R»6-3 30 

* T* « 5 ±« # S K ; fb ^ «B © ffi ! fi)t:± ©% » tt , Z n : t ,P tf C t , * 0 » 
m k. it , ;z -n t R <D t ;l/-it [Zn] / [P] tfO, 9 ~ i ... 4 X' IC $> £ o c © ft 

$*tt-*'9.VV(ii!l*Ofti^W7CW***f» Z n H P 0 4 • 2H 2 0) f;»5tfS?fl5 

o 

[ 0.0 8 3 ] 

COJ; 5 ttlfSHfb^ftB'^JBfigS^S C tic* Di'hftBegtttfS^nsott, tT* 

tcai^fc ± ? . c toi^ B Si , t^-«!is^46o zmmmz^as®. ftts :.t * o ^^ta 

C © * '« tfft^f *1 Ommhs Hfttt-© : jSt^6 1 0 n mW±T*§C Ll\ 40 

IN s.R fls^ift* % ; # S W eg ^ •& 5 ft 46 fc ti ; a E j& a ffi fig «a * & # L ft Vk <r> hu m m m 
* m m m m ^ ( m m tm #ft : *p ) vn* c t»»t cnit, mmmm^xS.K^^fmm 
t{±, m^mij<^tnmi£ft^rc^itr3^^m£mmmmm^W£(OR&i^i&m^ft. ina 

R f t tllS © 4 fig k * f o * * t * 5 5. T' 5 o 
[00843- 

a ifi«aa-ft.(i«,, imr.». ;*ffi»jifi**.ic£r*>i*.* , 9 > ^ y > vmicM? 

y it IU>5, *3 » : C <D.^,-5 >;-ft 7 > * y V 'J >?M£ IT 

$ft, 'a.ffi;.ja;p ft p ic ± ofs a* » s-^tt t s ^ *6 , aifi«i.sft^*^s©«f 

lfifl:^t*"ttt C £ t>m £ t i/^o £ <om Wft^tttt* P> Z n SftB/6itf A 1 , 50 
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Rtf.b •*«*:#'**© want ft* o s 2 e> fc 'c ©ffitti'fcft&tf s rtt&c 
, am M. ©'fa ± o &tis. c ©ffi tMkft^ep- Ktsns Z n , A ltt*o 

Z'ri , A 1 tcrij#f-£k©?-&9, *fc, S i fctSBSMIBfiK&'fcftS 

n *. ^.> : ':^ V y u ' > ? m ic m * f s t © t? * s . 

c q :o 8-%y * ...... 

± 12 ffi.^.ftJfrtty, 46 o t-& m p 6 }8 M. U fc 46 V, ft& ; JB. £ ,fg fflffl SffifiK L T 16 

jaa-t £ffi'Mftk#$ £.&&©*&# cj 

>Stft # ); :.£«ft S tifcj:^ j^flg^fcifefiB C«ftU) 215 t'i:^t,t5, Sfc, ±8B 

•ra*o' , V.'6C si *ft#.-r sirtMkfttott, m *a ato^ to * © * > * * ?y y^aj 

A ftt. ft ft'ft <P KJR 0 &£ ftfc t Of * 0 v c©<fc5£*rttlft:fttofcMfflaiEJ8tt*© 10 

J8 * «5 < ( tfr Hi ) t'iM'tSo 
[ 0 O 8 ; 6l •: 

m m *Q a J&ii.f'lcJ: IB tH ; Vb fiS^t'^nsri: tc £ : Oifiitti^itSii tt & f 

l & #v- wfjti <k**«>6:»tfj't fe u! > stw ; * > * h © m & # v , a&m m 

T? 46 b P> }$ tH li fc;?S & * > ft E © & m << * > i: 1 1 tt ft ft to # 4 fiK 2 

& f i t W:B p T Ii4 ^ # S i © ft W tc <}; o T $ & « a T T? © «f fti <t ft to © » ft ft ft* ffi 20 

* a'-jc-fc"* C«$MI?ft to t» ©rS i p# Aft It* MICRO assise £fc«fc 9, HftiSg? 
46 o £ £§i ft^ 6 tB f 5 3EK ^ > ft if © ^ JS -f * > £ © S (S S fiK iAUOSSfcftSC 

ft-E.^pW*^ *-6 nl» . • ; • •. . . 

46 o IS 46 o «H| T* & , . iM # , S if ffl S JK H ^ ft 5 «f tii ft * % « 

Zn^P'^'t^^CtO'T*^, iDiftWttt, Z n t P ©=e;l/lt [ Z n ] / [P] 
fl«0v 9-~-I v -4 T* 9 » 'C ©fliftttttSBry y**jR©'ft«f» (WAtf , ZnHPO, 

• 2 H 2 OVfSJtllSihi. 
[ 0 0 8.7 ] 

-^■mmmm&m^^z^ t? <d* bvc tz.n] / [p] *m . o*^T*fesrrm<t* 
rT Je j§. ft tc « , : z n ^ p * «$ * ;u ft ts vi m it * m % ft m * # /■= « ft tc n ^ t w 30 

a lit tt AVcfc';..9 H»l i:. f S „ . c. "© € /I/ it I Z n 3 ./ [ P ] W 1 •. O * « © #r W It * 4ft ft » tK 
RrJS'ftB^V^Ili («Atf, Zn (H 2 P0 4 .) 2 • H 2 0 ) ±#©iffcft«n?* * « 

Stt^f'.t/'iTfle^-ffliftv** c ©*fttftft»««, Sf*'Kfcft«JH©'5elH»»^6*Hi 
Li 9£T3M^'*yft£©&JS^*y ££j£LT, iSttOS- 'J >»tt (WJ.Atf, 
SBz: U vlfciEIB) l il\ i3««»lttUTO«fiOll!l*Sfttft»T* 

§ i: *i ft. 
[ o ;o s 8 ; i ■ % ; - • 

tt±a/<'ys'.^.iff-jQ a «[«©•»» b> ^tcM^.fe * ^.fc'^.o, 01-2. o/tm, »*l< 
« 0 •: . -1 .1 ". . 5 (i nt fes o * fc , s m m a jfe k * fc t± 5fe k fc i^icHDAi 40 

ffir ^ ^to*; S3 » SiJ ftif * ft * £ •£ Kt^T'tS. 

*/•=•; «.ifi'ffl ; a-kia*^* , rsfc4i)©-*ffl»afiia»f4, ±a Lit <t 3 ftftft^e (#fn 

R ft » ) >«TtHftft«*^«««*fe«>*»«t*©fe©T»***B'3y*9» Lfctf? 
T,'W«'«IIBfcCTtt*»»ffi«liB* t ffl^6n5. 
[ 0 0:8,9'^]: •. 

#cic ; -it "acC"fe.* sb mm &m © & m m & © w-s"* i* © » snb tc o ^ x m m? % „ m ft /s .< m 

^itik W5| ? SB fl-tt . x * )l> # r X-iW'^Uf « ■ tc <k 9 * 46 It A m Br ffi © »• 

l«Sffl*Otif tt> B?«K*4©M^j*', 7*-*©Mk*fr, -7* ^Sffi 

ie st irrfeftif ;tc irJTifc.oTit 5 '■©!*» n« T-'fe 5 . c n ; tt ; a 1 ▼ m mm ? m mm t 
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$>zittb v *,jp;JW-» * m v\» ^ k aa ft s k a o* < & at ti? »*' * * o'fc & 

© WW T?'» «Q A>2 TN a'WT©6?t*K»-"r-iw a-^±©«7CJK<D*B»ja 

S © £ |M'#Si» ft W tc & m J* 2ft T iv* (a, ft if © (ciStOT'feSo £ 5 L 
fctfffirt'krr, Wffili»'©^^^»TBDM^©5:«f^ft if.t^H-r s, ffl £ M M » JW ft 

[0090]. 

pftj^'0lM9«*aftj£,ictt-f B£»ftBrtt«©«ix.jfc>r * > tr- Ainise (f o c u 

sed I o n' B e a m : TIB) F B 2 0 0 0 .At ft IS b fcv -i 5 u > 7 U > ^ 

««*fflvvfc. 0 ' ftfc, f i.jBjnfcKfti>T\ MrsimfefiuftfsMMMCoKfifr 10 

<D % 85 ic » > ^ 51- •> tr-- AM WK* 5 y; y 6. ' C ft % M 3" S «>\ C OfiJ»JS% 2 

0 0 n rrffi7.7)( * a L * <6 ±JC OlRI^M 1 0 0 n m X >y * 3 
-t * Ltzo FIB tfl8Bi;IA Lft«K#©ifflK»W0lbly*»OSffilctt, 
F I Bftll33ilCDft^fUB$!» ( C V D) attfS^T* 6CC«i«* 5 0 0 n.mWII 

®ml tc£ ja * ? »•* &is m tz-m? * u # * ± # * . 

C <D J: 5 L T flUS U'fc Sf'ffi K8Cif» «fiC tt , « ff'tt ftilJS^&cfcjgicLfcPh i 1 

1 p s tt »'p jg m : M C M 2 .0 FE G C ft (C H Wt.L /iS u pe r-UTWS^ 
fflH*«3L-te'*B D. A XttB^x*/P^-»Ha5('I»|f*lP , ho.e n-l x-fc/H^fco ft 20 
fc> R«kMtt'fi > iK , « £tf tc ; 7t^^#TB$(OtajittE{i^^ftt 2 0 0 kVUft. 

[ 0 0 9 1 ] 

lfft«{t^WJB**tf«flB{fe^»©flBK{i, c ft 6©(ftB 6 HXffi Lfc * h - * 

75 > HMtefreff'S fc.gTCiH.^-? ©IE.i*©3&fi *»a«Jfcff-W3ft 
* ^ 5 tr— ^ j^fflS L.fcl^x*rt/. v - a 7 L, £ ft£ 

IS 5 Vii7 A y V H S S f.l l' «i £ ) Ltzo If ffiSK&O 

5 jf § t ■ L ^ .1 ffl f S M o «y -i/ a 4-. A u O 1 1 IC g B t ",S M o t A . u , F I Bitalfc 

iBH-r s g a a - 2'io«fttx;*fe#* ufc-o jeatt'wtt^-ftifeftjafflaftiiic-fujti** 

7ESROK3RW<C)«fttX«l*ffl^TfTofco * *3 , ® IE W K It W H 3fi <tt T? fr ^ > ffTEtS? ( 30 
^b** K A B 8f ) tli Z a I u z e c Otf Lft, 

[ 0 0 9 2.1 / :'• 

^'tc; ± B;* 85 mm &-m<D-±mKm=.m'MmtLTm m s ft ± ® jp (w«ijsk) to 
c©±»R«tt. 4 •weartjifco'irti}'*', fii»iW»*ifi'(E) ■fc-'»*'fci44»©<t 

^KjA'iSttzKJRS^-r* t K5S?ViS** (GO <b * S ffi tt zk jR * fif ft «) ( F ) <h <D 
fiJ65felj8» ^ 6 * 0 . i&mmtf 0 . 5~2. 0(imOg|l?$5, :OilSIt-7DA 

o 40 

[ 0 0 9 3 ] ... 

&mmdmmmm ( e.)' <ommt its, -as-.sfcttAsoft^ft^a-tt*** w-r 5 t 

K 7 ; >* y ^.^.fi ('-G ) * 6;« 5 ?S 14 #'ft « : » ( F ) t S LT . l$.Ml%%®®m 

(F) tfttta, i^WosStJ: t)«e^T-t, •J.oftM*a«t 
»*T^*«m"8*fttfW:Sija:il»li4 COSI^sEtfflffll (E ) t LTIi, Mi 

fltfli, 7 ^ u ;i/3RftM^f*«ng» yji/iyii, 7i/-/HSI, <t r>* c .ft 6 © 
wn©ttftnty$ fcfi«f^««: a tzmtfz c ^^-e^, cfte©? ^© 1 a * ¥ w t* $ a 

[ 0 0 9' 41 ■ - ... • - 50 
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Sfc, SJlMMfflfig (E) iLTtt^, KtStt, fifc©8S£* Kftttft 2 O 

»#w<»fli,.(H) Ltii, ~®izrz&&®<»{t&®ftft®.7km*m-?.% t F5f >■* 

ft (G) ftv&'ft- 3 gtt* (F)iK(SLT, M »g fig £ « M fc j£ ft 7k M # 
« <t % ( F ) # ftp, * if <D S-fS C ct 0 *£ ^ T * , fiOgg|'*a«t*)ST»**tt 
BB-e*titf«f-«ij!8:*iJIRU44 < , 09 *. tt\ x#*^8ffiB, gttx^*S/«JB, x4?*S/S£ 

M. x** 5/3£*#f 5 # U r> u * J; tf c n e. oil«frtig L < liK^tti 

ftiftf*SU:f 64i, 6 O^XJtfH 1 1 H* JUSTS fett Zittli^LTffl 

^5tt ". '■ • 10 

gfc, L^flii^Mfi« ( H ) <D'"f * t> * i6o'#^B5i:©*^tt, »fttt©j& 
*» 6> x fig , : X tt x if? * -> « IB.*^ » 3 -C fe & o l : ft^iOtt ; t, »Jfcft if<DJ» 

# H -7- fc # UT<ffi*i fc Hrjtt * * * 3 M m it tt <D x # * $ SB * g'tt x * *s ® fig 3 ft 

ic -r * » * c a w K # #J t * s o 

[ 0 0 9 5 : ] 

± BX'tf> 5^ K. E L If X7xy-/I/A\ CX7i/-*F, /«7^S7i/ 

-/1/ft if <D * y 7 x J tf ^ D ;P fc K'J if Ox M >\ u fc. K U > t *gl6'« ft 

T ^ D ^/u"*'*^ A W T-ift 3TU< Itcrt? U * 5? -;PJS »A£IS4**C«6 K # 
'J -7i?/^>**RlS«*^»?«*Ji.*?.*Tft**»»X**S/.«fB, 2 <E>(CttHflfi 20 
m x j}?* S/^m, -1113101 x& *£«B8ft Ctl'6i01-i^faT'*ft(i2l 
W±-*fi ! $-L.-Tfilffl^*J:'fc*V : e**o C ft 6 © x # * S/ «HB tt , RCffiS'TOKDSlS 

[ 0 0 9 6 ]. ; 

± 12 SE-tt.pt-'* ^ i/ ® m t UT tt ,. ± 12 x # * S/.« flgm<Dx#^i/S$/£tt7j<KJ|t£«rSS 

tt aj .* scis j ft* fern* w saw-t,.fli*tf; <ett»»aas»*s & s'ft rc x # * v 

x x -5- 71/pf.fikv :7:# 'J ;!/ S? "* it tt ^ ^ ^7; U * if % ft*p."T 5 B ^ tt 5p tt a t y V - fig ft 
T* gtt.V&x;?K * V 7 7'jV-hffii, -f y 7 * r- h it -5.® Z fi JS * ft fc 7 V Z v S tt 

x * * * : tt-te?ft if 09 ^ -p- * £ ? 

[ 0 0 9 7 ], 30 

±iex# + ^a^w ; ey7-i:Ka^Lfc7^ y ;i/S«a^ft«fitii: ltu, x^ + ^a 

a^tt.^tt^^/.v-fig^i:*., x a fettHIt^S ft if 

± g-2'm.^tt>.tt ft-.^ 77-«»H T tt,, 0S * tt, 7< ^ ( 7< ^ ) 7 ^ y U - K x 
■ (7< #i -7 : > 'J U - h / Tn M% (^) 7 7'JU-K n - . 1 s o. - S L < tt t e r 
t - 7f-;l/.;(> ^)' : 7 <7 y>-+ , ^n-^^;U 7^'JV-h, 2 - x> + ;!/ 

( 7< 5» ) 7 7 U'U- h , f'.i/jU ■( 7< * ) 7 ^ y u - h , 5 >7 iJ ;1/ ( ^ 9 ) 7 * y U- h ft 

if o 7 ? 0 X tt * * ? v )\<m<D c i ~ 2 4 7A + ;bxxf;i' ; 7 7'J;H> 7<^^y . 

X?l/7> ^AF;U7, 7i"J*75K, 7^Jn-h'J;l/, N-^f-'a-;!/ 40 

(>( ^ ) 7^ ij ;l/7 5 h', N - ^ f- P - >l> 7 * 'J ;!/ 7 5 K O C 1 ~ 4 7 /> * 7b X 

- 7 71/ M. ; N„, N - x^ ;W7 5 7xf ;M>7'J1/-K^^^f lf5CttfT-S5o 

[ 0 0 9 J : ;-• ; \ 

t 7c " J^i'Is& # Y tt * * y v:~ t ! L X tt , y 'J )1>**9V U-h, ?V is 
i? A>T y- h,; 3 ',: 4.'-x.0t*i/S/-9 da*>'/M 7/1/ ( ^ ^ )' 7 U U- V ft if , 
x**5/S : 't'a^tt^ttft;»*#ofc<DT*fentt^giJft»J^ttft^o 

tft, c ©x.'sp + ^s^fir* y ^?-i:«s^ Lft? » y ;nsftfi^ft«Sfl§tt, #yx*r 
;l/t8fli, x4?*s/«fig % 7xy-;H»figft J; ot8tt?tftfflIit5 u i: fe-p** 



o , 

[ 0 .0 9; 9 3' 
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js 4 iiE.«j t*.£ T^ft*$,ns}k^«i)i* tr.-r s ii o , <: <o, x # * * is hi & & ic » 



CH 2 -CH-CH 2 ^fO 




-0 



CH 3 

C ~^~^-0-CH 2 - 
CH 3 



; CH 3 
I 



CH 3 



CH-CH 2 t 
I C 
OH 




0. 



0-CH 2 -CH-CH 2 



10 



(q 



5 0) 



o iffiM^jUcfc^T, q li 0 ~ 5 O > »H(ttl~40, fcHC$7-£ L < ti 
2-2 0 T* £ 5 „ 

c 0 >i o;o-] r-;-. •; - ■' ^ • 

*Mm'?4&>ik-m.& m m m;m '< e ) t k ^ m ®& & u # t * c £ % m ^ £ 

L *"©fe^VC .46 ffi If. If ft #fr (F) <D. '> £ < i: & - 35 ( jff * L < It £ 35 ) it , 

6 Mj*'jfc * &.« Hi ( E ) fl»:-x #-4*15 ; -&*r»J!8?&S«£; *Oi!|f*i'ltg)5tSiS 
14 7jc & # ft ft St $ (F).tLTlfl|AtfttTfcStJ;5 4t04«PliT«,' Lft5©lil 

2 ittiSMfflt* C t ( F ) < i: t-» ( 

•, si* tj< m %m ? « $ 1- «■$ fc «: g 2 ®.<d 7.5 > ft . 

• T )Vbi '~ iv m\ : ^ * — tVM ■'■ 

• S'tt t t: K7 3J'i/|BI#(**y£f4»3*75>t«i:OS^«JTf*541»Ja 
<fc»J 

[ 0 i 0 1 ] 

▲ ;.i 5 ^ K ; ; ^ n tr * y» t; k 5 k > : > : y >ns? fc k 9 ^-f\ 7 ->* e > 

H 7 V K x-"'V'it- * # t K;7 jP x 4 , 4 ' - # :^ 5/ tf X *S ^ -If > X ;!/ x F? ->* K 
\ )/ 7 x 7 > t: K5 y .V , 7 5 7 d< 'J 7 7 U ;b 7 5 K % if <D t: K 5 K it £ V>> : 

A2T 3, 5 - 7 ;H? 5 3 - 7 ^ ;U - 5 - tf v 7 □ > •, 3- 

7 5 7-5-7 ?Ali5 , /-*ft if <D tf 5 7 - )l it St % : 
C 0 .1 0. 2 ] 
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▲ 3 T. 1. 2, A - b V 7 )/- Jl , 3-757-1, 2, 4-F>J7 , /-;V, 4-75 
7-1, 2, 4 — h U 7 V — ;l/ j, 3 - tfriifh - I . 2, 4-h'J7V-;l/> 5-7 5 
/ - 3 - * 71/ it fY - 1 , 2 , 4 - h >J 7 V~- 7l/, 2 , 3-ft Fd-3-**V - 1, 
2 , 4 - F 'J ry — fr-. l ;H -H > V h 'J 7 V-7K l - t F p > V> 'J 7 V — tV- 
( 1 * ft .... 6- i y * iJ7 '/a try ^$7 V \ : 6 - 7 x X 71/ - 8 - 

.e Kn.^Vi'h y 7 > /p e y?^^>, 5 -'t pa*V- 7 1 , 3 , 8 - h yjf 

C 0 1 033' '■' 5 

A 4 T 5 - 7 x - 71/ - 1 , 2; 3, 4 - r h V V — )\> , - 1 - 7i-^ 

-1,2, 3, 4 - f h7V-;l-§ifOf b7V-;Ht^%l ; 10 

A5Y 5 - 7 5 y - 2 - y 7l/# 7 h - 1 . 3, 4 - 7 5> 7 V- 2, 5 - $7 * 71/ * 

7h-l . 3 , , 4 - 7^ 7 i7 7 TV 71/ & if « 7^ 7 S7 7 V— 71/ it £ WD ', 

A6T y||t K7> F> 6-/f;l/-3-e.'Jf!/^, 4, 5-'^DD-3- 

e y y 4 ! , 5 - 3 - e y ^v">, 6 - y : ^ >i -• 4,5- s>-t f p - 3 - 
[ 0 1 0 4] '• . i 

d *ie>:<D&frTfc, ' 5 M SI $ & 6 S3H.O«««3i** L- , « # tt it * K 3 X JS ? 

si#flc«isi*#a , z?*fe«2att±*ig^LTffiffl-rsi:i:^Tts. 

[0105] r 20 

ft SI 01 t.L:t.ti\ KTCtWlf5ut^tt:5, : ... 

A 1 T. " i/.'x,f-. h y 7, s 5 > , t F-P.+ S/,x f; 71/ 7 5 J x ^ 71/ 7 5 V , if*7;7i 
t^;1/7 5 ; y : f-.'/I/7 5 /7D1>^75 if <D 1 IB <D 2 $7 5 / St'l «£l±© 1 « 7 

5/s*§»t57;> ft'^ttfo 1 72 y a * * y h>, 7 ;i/ 7* * f g L < (± * 71/ # y 

m £ m x. i£ 1 0 0 - 2 3 0 tgg<DigltTllPiSl£?-a:T7/l'i?$>, yf5>, * * 

v* y >e b < « 5 ^ v y > tc git l it vc&to ; 

[0106] 

A 2 ▼ *J X # 7 5 > , V s X * 7 - 71/ 7 5 y , $7 - n - * fc » - i s o - 7 D > W - 71/ 

7 5 y. N.-^f 71/ x £ /:.-;!/ 7 5 -N - x f./H >V - ;l/ 7 5 * if <E> ^ 2»^/7 30 

5 y ••: ; •• 

A 3 T 'X ^ > - ;l/ 7:5 > CO J; 3 /T )X> iJ J - * 7 5 > i: 7 71/ * ( ^ * ) 7 

* y 71/7 5 Fvt *x;H>tingjSK * *) ntat^rm e. nfe^ 2 » 7 5 y^mit^m ; 

A 4 ▼ t/l^-A75Vi /-7l/7 5 >, 2-7;77D/V-;K 3 

-7577d;V-;K 2-tHn*->-2' (75/7d**V) if;H- r 71/ £ if 

<7) 7 7i/ a / - 71/ 7 5 y <v 1 » 7 5 / s t * 5 > t $ it u 7c ft £ % ; 

[0107]' 

SIxTk^Mfb^'^ ( F ) i; L.T.fiEffllft *.±C:4 »ttifbffl.'», • ffi 14 7k sfl £ « L * 

^ t; F ry i?/y M mW $ 7c 3 » 7 5 > tt i # T' tt-X 'sH * i/S iS t£> tt * # L * l> <D 

t , c n: ;x * 4 s/ a i: rs is ,w flg fc^r- sft'ibicitoi i: l fc t <o t. * 5 „ 4 mm 40 

fk«i|«, ^Sic'jtE; : 6T7K(D.#ftTFT'X^ + ^Si:S)SL, x#*i/'S^§«lt 4 Siiffi* 
4 ttttft8l*#S;fc«>li:ffiffl*ft*l*H:, ?L8!^ if ^BS ft if © jtttt IS <D 

i^n?ui\' 4«*ifk»j*fi*fc«>KfiEffl«n*iSit*jis* 3 firLft^ t. K9f 

VKSPftli: LTB, ixif 3. 6 - P P \£ 'J if^> S , ^3»75>i:L 

t ti > M 7L , 'V y ^ 71/ x> y - 7i/ 7 5 y , y v x ^ 7i/ 7 5 > , h y y f- 71/ 7 5 y . h y 
-r v7D tf->7 5'o/, y 7^ : 7i/i7x at y-7U7'5 •> "* if^^tf 5 ct *<t »* 5. 

[ 0 1 0 8 ] ■ ; • 

&mm-fa£m'mm<X e )" t-gui ft{i^sp©ik^«j^si47kx*#-r.5 1 f 5 ^>ii»fl: 

(G) *»6 4-*Stt**^#fbd* (F) t©SJ£*<a«Jtt, SW^^WtlMie (E) fc 50 
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gtt**S*ift£fo (F) till 0~ 3 0 0 t, » f: L < & 5 0 ~ 1 SOtfftl-SH 

C ©fi(Stt*a'i8ffJ*DnS.TfT'o T t <fc < , te/BTS«a»ffl©«Stt«rlclBJ£Sn&^ 

0 fifQ x fcf s y =f-)\> x ;l/ 7 h > % ^f-;KV7f;^ h>> 
i/^o/\*+h/y&if<D y> y in ; x * y - ;i/ ; 7?7- ;l/ * 2 - x ^ ;i/ *\ * 7 ;l/ n 
-;l/> ^y ; V)]/T:)i 3 •-)]/< xf x^ b y 7 -f V 7 o t? /I/ . 
x - f- A/J x*7 U > y U 3;- 7l> -6 7 77-71/ x - -f 71/ ; x ^ U > yij3-;l/ty\*j/;H 

- r 71/ , 7 bei/^ y >j n - ;i/ v; ^De>yyy3-;l/t;^;H-f;K v 7 x f- b > 

7t/x-x7l/fc if <D7kSIIS£#;frt 57;^-jH^i-r4/i : fffifcx^;!/, »»7*;l/ 10 

t? * ■ * fc\ : c n p, © * ^ r* x jk * 1/ m m t <d m m& . m. m & a z <om h tt\ * 

Y y%H fete x-r ojte M ff® fc 8? $ L ^ „ 

[ 0 1 0 9].i 

(GO' ^-&«:?5S§tt**«ft:^* (F) fc©E-&J±*(iV S*»©W^T?ft«*fiRW« 
«K CE) 1 0 0 KaSHcft LT, ■ Stt7jcj|SS*rfc£» ( F ) * 0 . 5-2 08M, « 

l < (* i . o~i ommwt-r zcDwmt 

Sfc, •••ft'l!?.**#*«I!B (E) ^X**i/SMISti. (H) X**'>i 20 

#W«-i8 .(H). '/ii.TgttzkJlfefrte^tt- ( F ) fc©fi£Jt*tt, Ktt.**.S'*rft"&» OF). 
© S £*MS#b.».fc x.# £ $ £ *« (H0 .©x SOJkfcOtt* [.SttTKJRSft 
/ x #3v>'«J8c ] # o . o'ji ~ i o , <fe o ft $ b < a o . i ~ 8 , & fc $7- * b < « o . 
2 ~ 4 *C 14^5: if ft ^'5 iS 3 T & 5 . 

c o i i .o ] 

tit, m&^m-gmit&vo (f) *fc*>w-5gtt*jR**r-rs t •K7^>»»# (o © 

1 o o.*;u% k?s c t^aaTft*. si*./j<sfi££t * t k5s^>k»» (g ) cdsij^ 

6 i o % *\» * ti * m& m'ic + pa « a ffi * ft : ^ -r § c t t -r \ setiiKM 

a * {i'JS.,ii.«./fi;#;a 8f.ll k; ^ K y V v M m i*.^ ¥ fd. LT«flL.ftf*i*i4<4'8 30 

[ o i l-ui-o • - ' '. 

*«WTP i i4"««f , * : Au ^-&m '^m^.t ztztbtc, ®mmi&va<PKmitm&&'& ti 

©«7 ><k&.&*kmt zmitum. (2) ^;>, mmis&rs s /f 

7 -f 5 ><D dp *\e> 9 ti a tt ± K * 71/ A 7)1 7*fK*Sl6«-&T**>tf-n r ;Ht^ 
^ CD — SP -S L,< r fi ^ tc M.iR ~ 5 <D 1 «.7 P n —A".* S )S <* T S 7 tl * x - r 
.71/ ft 7 8§ t *# ft 9} gg-qn © * ft » k ® N « x -> ;!/ ft g )£ ^ fij ffl ^ 5 K it fj , ^ M 

O'es •^'f Vfi/ 7 * - l>':k-* ^ * o * •© $ l^VfbRfcfc-a-ElS 40 

[0112] 

±82(1) <D«ft*ttT?ffl^*sl?U-«'V'>7*-h{|;-&«JH:, 1 »?*lc>% ( i:U I 

of v >>7*- h»%wr sflBsesi, ug«« (mmmzists) ^tcit^mm^f y ^7*- 

h ft # • g l. < fi ^ n 6 . « fk ^ ^3 * £ ffi 7 71/ 3 - ;!/ =t? # s JS ? « /t it&vav&z* C 

<D <k 3 *-JJ« U f V 3/ 7 * - > ft i& * f U T tt , ,M A" tf.JM TOfeU) # 0>J ^ T» ^ 5 0 

A 1 ▼ vm-;-!^7c;{± p — ' 7vk x b 7 i^/f V S/-7*'-' h > '] 2 , 4 - £ 7c (4 2 , 6 - h 'J 1/ > 

V W V'V.74r h , , o - {± j> - 4r.-> U fJ 4 V is 7 h , ^jlfl/f '7 f V 
^> 7 * F. r l y. <f .-T - m it'* V ; f7*-h, Y»/*PV^VJ'7* -> • 

[0113] 50 
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a - ;l/ , : 7 d tf U y f y a - ;l/ ft if cd 2 ff 7 /I/ a - ;l/ m ; ^'Jt'JV, h'J^f p-;^ 
d /.< > ft if <D 3 ffi 7 ;l/ 3 - ;l/ ; <*y ft x y x U K-;l/ftif©4«7;l/3-;l/ ; y ;Hf h - 
;k r : V# * ij X n ft if © 6 tf 7 to 3.- ;l/ ft if ) t <D £ £ £ Bit ft T o T , 1 # 

? * '^'ft" ; < ilfe 2 ffl © -r : y 7 * - h 

c h fe^'i^-y ^ y.-.s> 7 % fc^fttt, l ,2 tJ-mi^Lrfffl t* 

[ 0 1 . i'-' A;} :■ J 

* ft ! . V'y y 7 Mb £ ft © <s h m (7w tm) 'tittt/HAtf, 

A 1 Y ^ * / - ;l/ , x£/-;K ya;W-;K ? 9 S — . * * f- b 7 3 ft if 10 
Olffiity 7;l/3-;U« 

▲ 2 t.' x> i/y ^ y n-yi/fcxtf/Sfttt-yx^byy y 3-*ot;i-fAS. 01 

fcf ; : ^ /l/ , ' x ;l/ zfla M % ( n - . i s o ) x V )V ( n - , i s 0 , s e c ) ft 
if oje y.'x.- f - . • ■ , 

13 f;: ; %x7-!/k * L/\y-?i/ft H<D^Sfil7;l/3-;l' ; . 
"A 4 * ' • 7:rfe > * 4 * A , * p x ;l> ^ h > * * A ft if <0 * A 

ft if> m'M '"d ti 6 ©• 1 » * «' 2 « a ± i:' Mi 13 # y w y ^7*- > \t^m t us 

[ 0 i 1 5 :] • : . 20 

^.*74:i.t^ s/ 7 h jfc ^ ft ( 1 ) m itm tLT&mmmnmmm.(.E) k 

« L; : ... C'E ) : > (;I ) = 9,5 /5 ~ 5.5 / 4 5 •! _©fi * if) , & L < tt (E) 

/ ('..I ,) .j=t9 :0 /'t 0 ~ 6 '5 / 3 5 <DW-& * 5 <D ig S t'65b . # iHVf7*- 

+ <t-ffm'jy.f*Jft*%t#» D.; <1.4a^ (-E-) / (I) = 5 5 / 4 5 «fi^TE&t5i:±i 

fso-i? y V-y's/7*- h fk-&ft^^Mf fc^Ki amowffcias^asJttt^fi^iEi: u 
nr?. c o * 5 ft « a> e> , *'j^y.j/7*-nt^*-(i) o e ^ fi ** ( e ) / ( 

I ) ■ - .5 5 / 4 5 «TttSC't)!l'»SLl\ 

'*^.,M#is"t«ii ( ; e) 'aw±©«fc ? ft«««ij (Mitm) (D-mmtc&'o+ftic'mm 30 
.^•^'^^ii&fe «3i3e«tt* « * © Btftiis'jt ise/B -r •* en turns. 

* fro' 

$ft; mz'if&mBi&Gitstmm ( e) ex^ + s/s^^westtffl-rsis^. f* »■« * ^ 

ET®#ffi: ; ^Mffi^ t LT, x**'yS^*«Hl i: t t> C^»l©7 ^ 'J ;l/ > 7**?F 
. :.^Sxi;x^f * « © Hi* it f t T ffl ^ KttTiS. 

± m : 0Wk^t\ ■»■& tt-iab ±& iwtLt. ^-s to ts c t# : > o a mm M & jpjw*^*** 

'5 pfc'Mft?;* :,S . iS ; ff ttOi^ft^O.AJRBi Sin »*«S2*«CiKJ;!) 40 

. ttf.*'#H * C J T» # * . 

C ©#^:P.;A:^l»a^Wffl'(i#fcTf2 (e 1) ~ (e 5) <D # 6 tf n 5 loW±*ffl 

^ '*■£■*•««■»* U> 0 

( e .1 ) mt ?* m 

i A X. It t> Jl i/ b A ft -a ft 

•'r e- : 3^M* y ?y (i ft ! ft • 

* < v^ii|!j>;iy 7 y-;i/«, V^-'f f7*;7:/r;v»> f-Tvr-^au ^y^A»© 
:*^li|^?n;i5 l.ifiiio-, s *?*'frwt '*w;«it^ft' ; 

cn..^'-(.e'i): ~ (e5) <D#N^ a A 3R R» » » im ffJ <D » HO ^3 <t B5 ft « « «4 . ftk:*ffif«l 50 
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m&® rem Q:T*&k 0 :• :i 

[ 0 1 I 8 ].;. i 

t . m # ofij a - t o . l'-sisfis, #«L<tto. 5~3 oaiaaittso^ia 
t*fe5o c <D# ? u L.%ffimmmm(D&&mtf o . i a a sb * m ? it , » r n * u wt m % 

**s, ±.A2 (ei ) : ~ (e-5) k> mm mmm * 2ffiu±m -^w>m l.t t * < ; corn-sic 

IE (el) OMftt LT*>fn-f*'yS«f U **'ffllv, fiocntc (e3) , (e 10 
4 ) , ( e,5D <Df$Lft<D 1 iWl, #tc ; £?$ L <.tt ( e 3 ) ~ ( e 5 ) <D tilft <D * ® 

[0119] 

Sfc* .h^JSH'f »c«±I2<DB5^^jbnfiK»tcto^ t, ftftfliMftl t L T , ffi cd I* it * » tt 

^ .(0ij*fcr.,. mt? fr^-v h\ »<ts?>U3- > !>i\ 88<t^#>, ifttu^iv M7 
y'^-if): , y s^euhr^M cm x. , ..y .y* y 7¥vmr. fC = x-7 l ,a if) , 
w & .o & ( w:* tf i 7^7t> 7Vf >i its y * x>> > gt , * x * > gg & 

(P*{£v fc,K 7 k*->\>\t^m, ;>*f^iJ^A = >&«£££) &if© 1 ffl 

X « 2 «m Jr. £ $ M T* £ 5 „ .20 
[0120]' 

* ajft-JcHvffl j? .* S @ LTtt« a T O <fc 5 * *> © ^ ^ if .-e. n > c.ft 6 

©. l i ; ,rfe;li. 21^ i % ffl.^ 5 c t ^ f « S „ „ 

( i V^'y u 7 V y 9 <y * x / /^^oy^n : & , *ijifi/>7^n, 
**A*7-fb/, 3e«J<5 7*J/, v-r * d 7 * ? t. . .« as ft; K if 

( 2/) • 7-*X4tfMfttk? : 0J * #y 7^*n:ifl/ViB ( # y 4 7 v {tx ^ U y ft • 
IB ft-' if) , *'>j 7 y fbt-;l/«98g, *'J7»tt.KiUfJ'ilft2 

[0121] 30 

7 ^"jK-.V^'^ i/ y axfTn? 5 K> x f 1/7 tf XX f 7b7 5 K, t V«7 5.H 
, x K \ ' 7 ;V > t X H flfi S? 7 = H % if ) . , ^ S 6 ** -A; M ■ ( M '* « , X > 7 

iJv'fpii'Viv x f= 7.y > te jb, 7 9 ij y m ij )i /\ ii i +v wtti )i ->7Aa 
h;.7-v,fti;n, aftfcSjR, j?u 7^*u>^u-=i— /w., 7;b* y. if© 1 

[0122] 

# y : 4.7^jfbx^ u>ft:p«ia?) wit^'^ . 40 
y xf v-> 7 y * x i: l t it \ mz.it. <<4 x h a «■© -t y # x h 9 6 1 5 a , -t y 

^ X^-f ■:\i>7 1 5 V. Hr U ^-X h X' 3 6 2 0 ,.* 'J ^XK ;3,9 1 0" ( \,\? tl 1 18} ■& * ) , 

$^k^('tt) ^cD-y->7 ; y^x 13 1-p, ■y- i/ 7 y ^ X . 1 6. 1- P (^fnfciS 
a * ) ; . k.#:s Mfim («) 8®yiM-* w, - 1 o o y 5 ^- >v w - 2 0 0 . y 

= W - 5 0 0 , >r S W- 8 0 0 , W- 9 5 0 (^ftlfeS 

[0123]. :. 

(iV ^'¥:->a:ig; («) n^^^a y l - 2 , .)ufv(.y 1 - s/.U^-f n-«.*a*-) \ 
s'#>'.%4 , »^ , >- «<d:m pi 100, MPi'2 b'd: j(i/vfn*'ass*) , »7>rs/- 50 
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7^7oo*ijy-x ( «0 m © 7 fl,.* y f 4 x * - V 3 y A D 1 , 7 ;l/ * > 7* -c x 

- 5> 3 > . A D- 2 , 7 ;!/ * > LI 41,J, 7M^'a,l 5 0J, 7A*> LI 55 

S ft , cn504#f, 4?.y *V7^7y>XtfF5 7^*nif .U>«ft?oflfffl 
[0124] 

tJtLT, 1 ~ 3 0 Mfflgp (B£#) , $?*t<«l~10Mfflg|5 (B»B*>) 111 

A* kUttttf.ITt 5©T'»S L < ft<^ 0 10 
[01253 

*araoiii.fti*fi« , ttsiifiitt, ftN#jftft«MMi (E) t~m$tzi&£®<r> 
fk^«8A^?£i47)c^% wr h*7 vymmft co *»64*gtt**^wfk^» cf) t 

©fi/££rt (ttMjSft) £i$#i:L, £ ft &3S K JS U T mitM , 1$>?uL%W® 

*4n»j, 0 « ira at #1 ft if a* as in* sbc^iosut, mmmtLr, *t«tt& 

ar, wa»»jHr»tt7 . *»1£7 , ;«-4i».»ft if ) , n«ai» («r*tf; s?-ft 
^*>ftif) , hjw' (WAtf, , (Wiitf, mm* '7 & 

7'J>ya'(#*tf, 3/9 > A;y 7U * > * v 7 U > 9U ft if ) , * 5 5 > • -20 

s/7 ? 71/ mk Ha® & ho 1 ax a 2 au±*sijfr scii'fts. 

[0126] 

±82«T«»JWi: LTtt, '±EA«l*fiKW*«HB- ( E ) i: fi 14 zk X # M it -fr ft (F) £<DR 

&£.m®i%®M£rc tett&T't-; mmmi&vit u -cm set- z % t ©Tfctiar W8>j%w«ft 

± IE * ft *J tt » Willi (E) -*^ft LT*ttfc*.*fci6lC#glCit;CTK£* 

ftst©T-&?> ; &ig£jft'«atoi& (e) ti*?.* y&mm"e3z>&®&tintmm. ?lbl 
ts m ft if © ff ft &j i: l't $ ffl f a c t a< t- t 5 . 30 

±M8.1$<D 1 &®mmii.O . 5~2. Ojitn, £ I < & 0 . 5~1. 5|imi:t5,„ ±11 

ttlRJStt 2.. 0 fi mW.TT.05 t tftft.t. L^ 0 . 
[012 7 ] " 

*K, *«Rli-©'SiS«l9*'tti©«jfi*'ffiCo'^TBiiB-r 5. 

ifii Si % a6 o # M'ft'g ft fi 7-;!/ 5 - 7 A £ tb -o * 89 'fi © £ ffii fc ± G % ffi Jffl a ft ®S * /£ f 3 

tea, ±aibft«(S^«-r s^ffi^siSisti (m&) ^5e^ftiiPA^±fBiEffl i: ft s * 

•5 tc * o ^Mfiffitcffift L, '*»ct § c i: ft < MS£$* t5 t -40 

[0128] 

SlffllllSWiio ^SI:«ffi»c^fig-r 57Jffii: LTtt, X7 > .U-.j*© 
^fhT-Ul\ »ftffl»*J* t LT«> D-/l/3-^- ( 3D -;b75^, 2 D-^/ti); 
ft if), X^Xi-?-; ^-T n-»-«: if l^fn ©•* 8?^^..* ft, x^-rxn 

- * - ft if iC,<fc 5 M * Jfi a.* ft « a ill , X 7 U - JB a © ^ t , l7t'f7S J f | D-;l/ 

[0129] 

Mfflaffi/£%£ri-7^ >^LftM, 7j<i*-r 5 c k ft < irafl^jSi^fT 3 . 4o 
RiLTtt, H5-f' + -, ©MI)SS§«iljP^fi5, **HRjFft if«rffll>5 C i: T t . 

5o ttmuft « «: sj a « ia o -~ i sot, » ■* l < « 4 0 1 ~ 1 4 0 °c © us eb t* tf 5 c 50 
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;. i 

tttm* t v\» 'c nmm urn b k » 3 o *c * ss t- t * # # a tc a o , a< 

£ jg ffl U. |'§ "•< ft -« 46 ffj* L X * ^ o 

ffl&Blffifc-ft* U •toJRI£««fe*. ftft&ttttQftffiti, ±3$ b ft MMffcflM 
K ffl ^ ft 15 SlCfCTfUiinpo 
[0130]""'" 

ifllifSiOi'W, aUt'iiAft-r*'?::*: ft < »JR«e:«l*fT 5 ^.;'SAIEA««!>S#tl 10 

t * » x m *.*«b i/Tfe * ^ o apifc-fc a k »•» f « ja & & m 

m&p\' B'wmfpr* c t 5o 3 "0 ~ 1 501, # 

$ b < fct 4 0 "P ~ 1 4 0 T,<D $B ST ft 5 CI ttfIS L l\ C©in*!t(6ftiBffi*t3 0 , C*i8 
TttgJB^fcjictfAt^ftJcSO , Bfttttf^t»t4S. S ft* fiP ffi *i rfi fi A< 1 5 0 °C 
*iBA 5 i#8»WT*«tf*5 T*ft < , i6)gC^IB!b'4Cifttt<i«ITtS. S ft , in 
&«6«ifllff # 5 0 t *jft*. S £ B Hfl T * ft < -ft 3 fc 46$? * b < ft ^ „ 

[0131].' •" ■ 

l ft a<o t. . <o $ ffi ia a as * <d mm # m *> * t>* * : © ,i> i# * » » i* « t © i: * 

[ 1 ] i«i& v *46 -3 £ m «* ft « 7 rt/3 - 9 A & 46 o f? 39 IS © * tfi.K , TE«» (a) ~ 20 
(c) *t«t5SS«lfI)SlSa^U fiJi§«SA< 3 0 ~ 1 50tC ?S® T« «*f % • 
Cfcfcioj&KJJjFO. 0 1 ~ 1 . 0 fi m(omffimm&mzBi$.L. 

( a ) S( i l z ^»fl4OO~2OOOO0#'J7/l'*l'y^j3-)K tfX7x/-;I/S! 

x # * * $ flg i ft i± ?jc nt ^ *r ft ^ ^ r u $ y >r v * 7 * - h it & ® * s $ £ t # 6 n ft 

# v 7 fc*is>:>? y a ( a ) . £ > i<yr'* + i/y?u x^>im& 

x#**«fp (■A).H»M**ViMIJI ( B.) t, .Stt7jc|R*W"r*'fc K5 5?>Bi 
$ # ( C ) ; ^ S s € T •« 6 n ft W » % 7k » Bit « 4 T ft 5 7k ft x ^ + i/ ttf flg # ft K 
■(b) ->.> yfyy >m : gJIBzk'ttxsK'+^Kffli^ttft-OHJg^ 1.0 0 g£8Mc*f b 
T 1 ~ 3 0 0 M S SB 

(c) U >S?fc < kO : /Sft(i'N^-t7-7;b^D^«gg : l88B7lctt x ^«IB»«»©H« 30 

» i o oaiasicitbTo.' 1 ~ 8 o s a as 

^©±®{c, .»»B«iia«io±ia»A', j^flM^R!t^«s^fli (e) i-»*fttt±»©ib^«» 

*»Stt*«**."r.* K K5^y||»# (G) *^'6ftS«tt*iS-&#fl:^* (F) t<OR!& 

^js«s^&ft*.al^fidi«i.*ft*L, aanssA^ 3 o~ : i 5 0 ^coiafi-efcK-r * c 

cfc 0 BlfBL&W 0 . 5-2. 0 n m<D±mikmZ&f&? 5 :c-i*^tt-i: + •* W B' fttt « BS ftl 
[013 2 ] " • . 

[2] iiS}m46o #M«t$ ft(i7;l/5x*A£46^ t i!ftt©*iffiic , TfBfiK^ (a) ~ 

( c ) *?sm? zmffi!&®®.f%vii%Mifi mmmutf 3 0 ~ 1 5 0 °c<D'umT>&&>? % 

£ £ IC <t 0 & M m A< 0 . 01-1. O^mC^ffijaaSBM^Jg/Sb, 40 
( a ) %L ¥ 1^ ft 4 0 0 ~ 2 ;0 0 0 0 <D # U 7 7b * 1/ > ^ 'J 3 - >l , If X 7 i 7 - 71/ 
X3K + S/«flg % 'gtt*3l|i^W{bi&«Jft"tf Jl? 'J -f W7*- hft^«*filS*-&T(f 6'nft 

# 'J 7 7l^*V y tf -V a-7i/^ttx#^F'> ; «flg' ( A) t, y 7 u.>y yn 

x # + V ^ flg- ( A ). fct ^ £D x # * -> »^ « mm-. ( B ) i: % g-tt 7jc3R*#^r*tK5^>SI 

# flt.f c") "fc"; F5S?-V«i# (C) W^©JS.tt**^*(b^* CD) t^SJS^-a: 

( b ) ->7yiJ7yjvy|: MI3*ttxsK*i/ftl!g»»}K©@}g» 1 0 0 HftSMcJ* b 
Tl~300HaSP 

(c ) y ymts&ti/XkAt^frVy >ls*u&M& : tuI2*ttx # + ^fflfl^ft»BtOH^ 
»1 0 0HiHK.8LT0. l~8 0SfiSI5 , 50 
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*©±Jilc, ttl9B&j£tt®£j£&tf, &mBf&1i®®m (E) k.-»*1itt£B<Dfc'£to 
ffgtt****r*r*l:K5 5>>Ji§tltt (G) ft»Sft*gtt*JR£Wfc£» ( F ) fc©S)S 

isiiifr^asifiiiflis^ftL. autcfttf 3o~i 5ot©fifife<6«-r*c:i:ic 

«k 0 &m®tfQ.:'.5 ~ 2 . ; -0 /i «n©±JIj£§t£Mt £ C t Stt'flt.fc f 5 ff MttSH 
[ 0 1 3 3 '] • ' I! '•" : ' 

[3] -±:iaa i .]•! * rui'-.L 2 3* o K'ifi # » k: **> t » ,©*fiii*S'i»t 

K**t#*M>®' i #*3' , »*fr**' ( B ) Ji ( 'i*t'/ail 5 0 - 5 0 0 0 0^X7 
x /-;I/A|l^*->«li-!ffe'0 , *•©&¥*£#?«# 1 500-1 OOOOffeKJ: 

[4] ±12 [1] ~ [3] ©O^nj^OUjg^ffifcfe^T, (a) © 7}c 1± x # * ^ 

w & m tf* .. s e , 7j< i: je «t r « * ■* m f « m i t m z § m ? s c' £ % ® « t -r . * k 

[5] JifB'ti] - 1 41 o^rh^cs'ii^ffi-Kus^'tV fMiss«)Sffl ©a?® 
tt ffl fi 6 li , ?J< am 'J It , : ( a ) © zk ft x * f 8f Hit # fife $ © OS & ft 

1 0 OM«-C - jtf : LTHJ&#©il£-frO. 1 ~6 : <>•*«'»'£**■ 5 C t^i^att SffiB 

C 0 1 3 4 ] 

[6] ±ib [5] oKjt^atcfc^T, «jBtta«n»jSffio«ii»Jiej«iii«t*»tt 

■J It, ij * y Y$L ft £ P 2 O 5 ^©t/VJfc [Af*V]/[P 2 O 5 ]*'0 20 

. 4 - 1 . O.^oT, JL.O A'f-tVitfMn, M g , ; A U N i © * £ iS «T ft 5 1 fl 
U ± -C $ S * » tt.U > K «■* ^# t * C-i: ft'ttflt fc> JtttftMS M fi © H it 7? <£ 

o . • '' ; ; '. ! . •■ : • ' ■ • 

[7] • ±12' [ i •]'• ~ [6;] <o'^irnfr<DMmjj&ici3^T , : mmmm&j&mmm<Dmm 
mmmm®tf-£. *> * »DA»i»a»jpaij*, js# (a) ©*ttx.#*$/8fflg#f&ra© 

HJB# 1 OOKfiflJKWUTHJg^Oil^TO. 1 ~ 5 0 ft * t i: * «M» i: * 

s * if ft 14 * is & a 39 fi © si & 73 m o 

[8] ±12 [1] - [7] ©p-f ftfr©l{3g73ffitC*5^T, ±/D&Hi»$ffi©MiiS/jE 

©»j^t* o , i -.5 o Ra'^ttt* ^± zmm t t ^mm-k^^.mmmmm<Dmm^m 30 

[ 0 1 3 5 3 ;.; 

[ 9 ] ±12- [ 7 ] * It it' [ 8 ] ©Sit 7? HfelCfcl^T. * ffi ffi a Jft K & « ffl © * If ffl S & 
J«ttfcJ:tf/3:fc«±JB£l87B.lS/B©&8ffljS»a<, A&B&gtiStoaiJfc LT, TB2 

( e 1 ) - ( e 5 ) O^fr^ltfnS 1 O « ± © KfffS to M * # * "f 5 C tZftUtTZ 

^ifftttacSiaa^fi©©ii73 

(e 1) »ftWJ • 

( e 2 ) * /I i/ *) A fe. J: XS/ * fc (± A 9 A ft ftr 

( e 3 ) jSjgjt 'J Vift^l 

(e4) 40 

( e 5 ) b v.7 v-tim. **-)vm, f-r *jt y/~jim. ? hm<o 

[1 0 ] ±12 [ 1 ] - [ 9 ] © V* "T n *^ © U Ji 7? i£ tC fc ^ T , $ # ( b ) © -> 5 > 73 

t fe i itdf-ti c ^^mi^§ia : »ftttSiif.^afflS©ia^73So 
[li] Jh-JE ii] ~ ['l 0] ©^-r.n*>©ilii73ffi:K.*;^T, ±SS)8JgfiKffl©^3l4 

fi«»*«-6ic, a«a»*j*,' *BB.eja«©Bjg» i o'o'fiiiwe«-LTB»»©«i* 
t? i ~ 3:0 s'agp^wt *-c i-s^tofttt«ii^aafi©i!iji73fto 

C 0 1 3 6 3 - 

ft«, ±a b ; 7csa}SLtaj$Kst>*±^S)i«46o swfioH-BS, Mffi©v^Tn»c^/S it so 
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[0137] 

c x fife m ] 
[ n ft M l ] 

#*5/«IB*'flH\, y# v 7:'J y 9M ($3) , V v S8X it *\ * V 7 ;l/ * a & 

mm (*4) K , *»ttu>«ifi (is) , *»u.A»i»»*iipaij (I6 : ) sme^l* 

7Co 

• #y 74/ *b>yyn - A* Sttxtf* 

<«iaw 1 > 

SUE-IK WaWt-HAfe^f^XilH-OP^.^'xalCv »¥^»'?fi-4 0 O OOl 

y x * b y y* U 3 - A, l 6 8 8 gt^f*if;^F> 5 3 9 g in A , 6 0 XX'ffi.WM'n 
U^-a«fl'K»t>fcft v h-U U>y-rV>>7*- h 1 7 l'g**n*, 2.n#rasjs^-&fc^ 
x' x fc? 3 - > 8 3 4 X 9 0 (X # * * il . > x > 3> * /% X5K>^Sfi 2 5 0 ). 

l l 2 1 g ; $>x'* by y* >J a- U if ;H-f A 6 6 g *s Jctf l % ;l/f 7 
b - h » iftl .' 1 g^iiDU *6K2«HHKJS«*fc. * ©«8 0 ICS TJIiBl, 3 P# 20 
R9 £ IS * # T -C y i/ 7 * - h ffltf 0. 6ttTKftofti:t4*Blft. fO»90tST? 

f;„ .^ f iv.7n.lf b y 9 V 3 t-^^e / * ^ ;l/X-f-/U 6 5 9 g , BK>f * y?k 2 .7 O.g £ 

Jrafc-c&S? c. v ;HJ0^«g 7 6 r % ©# u 7/1/4 b y y* y a--^«ttxjK*5/*iii»fc a i 

; : l 
cq; 1.3 8 j j. 

• ik 14 x & * is w 91 5)- ft ffi © « jfe 

< at it «9 2 > 

e p i o o 4 ( x # * f m m , h*3 ft x /u x # * f tt sa , i^^^aii 000) 202 

9 g £ 7D fcf b y y~ y n y 7 ;t/ x - f- ;l/ 6 9 7 g £K3o p 7 5 7. n ictt&fr, l 30 

l p fC;S;V;#-ii t.T l i»|-if^iKi**J/ WW.* ft? L ., c © fe © v S! ig 0U V W 

,fc #'jy y ? ,J 3 ~ > f»:f8 « a • i i 8 o g ■* t? : 3 - 7 = y - 
l'-.tyyW.-'h '17 7-^(^18 4)31 i . 7 g finir r 0:O : t,7 5'«M«fiJS*te 

fcifc^jtf.fc'b y .•jf y a —a> *%7*->i>x —7- fr. 7 i 9 . .6 g*im*.-tmm®mD 1 *® 

±.IB4te»K'D 1 * 2 5 7 . 6 g (CM F - K 6 0 X V 3/7*- h Wfbffl. IltiH 

a«) .s o ; g fc* if s c a t 2 4 (mitmm) o . 3 g ^s^-l, * < mn ltz&. 7K6 

9 2 ., 1 g.*'> Lfoj^T • M&mftL. E 1 £f#fco 

[ 0 .1 -3 9 : ] , . . . 

< mpjii'> " ( t^'F 9 5; t ftWttx.Ji?^ - • 40 

e ph;.o:<o.,'4 '(x# + i/«ig, p^iAi**i/|tl, M^yii.i OOO) 2 02 
9 g^V^-D.tf.l/ >yya-At^7f*i -r ;U 6 9 7.g*jaoP75^3Kttii*, 1 

1 alC^^ff iS L.TiH K 7? ^5fefc:x4<*i/«flR*}S».Lfco' d © © »<: ; HjfiM l T»# 
7c 4Cy" 7 ^ * b y y y 3 - a, x ft x 4? + ffl m ® m a i * i 1 8 o g 1 43 <fc tf 7 a tf b y y* 

U 3 - A, €i7fiH-T^5 ; 2 7 . 0 g * 1m x. X W B W. D 2 £ ft 7c „ 
±e«MB.».«D 2 * 2 5 7 . 6jg£MF-K60X (-f V { /7* - Hfti. MftlSlI 
ttI)..-5,:0;giiJfS c a t 24 («ft»«).0-. 3 g 4i§L * < SttLft*. * 6 9. 

2 ': -.ii ;g"r^:'>-bf O SiT- : jl^fe}$L, x.4?:* i> ttfiflS ^SSE 2 * .# 7c •„ .. • • 

t p3.;';4:o;"]' ■ ■. •' > ,-■ "i ' : 

^dp$k .© m « ffl s8 «j t± , ft ug e ^ * t l t a .7 tc ; ^ ? ; 4 © t.> c n e #)oi, 50 
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%mmmimm' ca-6 ) , pn.^sa'ataij (^8) ftMs^-L, ^^ffl^^^ (+>-> k^^^ 

>2"-) ftffl V>Tm£lf R8«J$ U Mffl^tlftlfli!! Lfc 0 a 7 (C * T B!i M W <D » 

< file 1 > : ■ 

E P 8 - 2;8: (Jtftf x*X.#*f/fti, l*^Ifl'8 7 ) 1 8 7 0 gP i: If X 7 x / - 
/I/ A 9 l 2. aiVfKyx f > 7Vt^H7nvi' K 2 gP > * f- fl 4 V 7 f >r > > 3 0 

osp* apiP7 5-<* ^ & tt.j& * ; 14 ot n?sfa'LT4Mg)i;?ti, x * tj/ii 1 
39 1, Hjg# 9-0 %ff3iit! + .>'ii:%f ft„ t> <d fc if- u U n -/l/* / 7f 
/I/X-f;!/ 1 -5.0 0 gPftto* T'*p 6 1 0 0 ICfcM L, 3, S-'/^fM? 4 /-* 
~f M 9 6 ) £ 9 6 gP £ i> 7 f )l 7 5 > ( # ? 5 1 2 9) ft 1 2 9 gP to X. T , X # * *S ® ft* 10 
M*t4*T6UIBSl52*ft1* 4 ?fr 9 t ft 6 ^ f )V << V 7 f )\> T h > 2 0 5 gp.ft to * 
T, 6 0 %<Dtf 5 y-;l/£1xX#*$/«flgftf#fc 0 C tlftifHgMtJ ( 1 ) £f£ 
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